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IMTBODtTCiTION. 


I'liis I'cport deals mtli tlio period from tlic Ist April 1921 to tkd 
81sl March 1922 and is Ihcrcforo tlic first dealing with the full 
period of 12 mouths since the abolition of the Forest Year (Ist July 
to 30th June). 

At the Bilvicultural Conference held nt Dehra Dun in January 
tlio question of the most suitable headings cnuic under discussion and 
these now adopted wc^'e recommended in Scsolutiun No. IX of that 
Conference’s Frocecdiiigs. It is hoped that this will be considered 
an improvement. At all events it is now easier to compile the 'in- 
formation wdor appropriate heads, but there is still room for 
clearer C'lirclntion of the work within provinces. Tn some eases 
the provincial rc))oris can bo embodied without alteration, in 
othcTs-'it is ucccbsary to curtail the information considerably. It is 
sometimes difficult to follow up experimental work which has already 
been Tclemd to in prerious reports nod to distinguish between 
important and other matter. Diitil research officers arc appointed 
in all prorinccs this condition will obtain but it would add cou- 
ftidcrably to the value of the report if the material could be supplied 
in a form suitable for direct incorporation. This report is intend- 
ed to represent the progress of forest rcscareh work in India and 
includes the administration report of the Central Institute. It is 
not intended to be merely the compilation by this instityition of 
matter which it considers of general interest. 

It is to be hoped ihat the prorinccs w’ill all co-operate in making 
the report fulfil its purpose and this, it is thought, can best be 
achieved by local preparation of the. material. Eventually this may 
ncecssiUtc the allotment and perhaps curtailment of space but until 
the provinces arc all equally equipped it is felt that too rigid a 
form is inadvisable. • 


The general impression couvcj'cd by a perusal of tlic material 
foruarded is that an awakening is taking place in the department 
generally, in all scientific and economic dircctimis. This is parti- 
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Process of Forest Research in India 

1921-22 


CHAPTER I. 

I ^ 

Gcnixal. 

Progress in the appointment of staff for research work and in 
the provision of appliances (huildings, equipment, etc.) has been 
retarded owing to the fuiancial stringency. Li some provinces the 
shortage of ofiicets has precluded tho filling of vacant posts. The 
following extract from the Burma report explains the position in 
thot province : — 

“ It may he mentioned that it is hoped to start constrnclaon of 
the gnaetcTs fur llcscarch ofiices connected with the proposed Research 
Institute at hlaymyo within a few weeks and to have the Institute 
well und6r way by 1923. 

Tho moot important event of the year, so far as Economic 
Research is concerned, was tho visit to Rangoon of tho Forest 
Economist, Mr. Pearson, and a conference of senior ofiicers who met 
him and decided finally the scope of the operations desired by the 
Forest Department. The recommendations of this Conference, have 
been sent np to the Local Government for approval and it is hoped 
that they will be sanctioned in full.” 

!At tbo Central Institute at Delira Dnn good progress wos madd 
in tho construction of workshops and laboratories and tlio complete 
transfer should bo effected before tho end of March 1923. 

The method of dealing with tho general scheme of extension 
received careful consideration and orders ivcrc passed, after the 
close of tho year, to proceed with tho transfer of tho Economic and 
Entomological branches to the new site. This is ns much nb can be 
expected in pro.scnt circumstances and will have tbo desirable clfccl 
of clearing part of tbc existing Research Insiitufo building for 
education. Loth education and resonreh wilL benefit greatly, from 
this decision. 

n % 

’ Tho sections of 'Wuod Technology and of Systematic Botany 
wers iiisiitulcd during the year bat it was not possible lu organise 
the BC 0 ti<'n of Wood Fi«. >crvatioa owing to tho dlfUcult financial 
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(lositioif. ITJiis is to be Tcgrctted as it is probably more in this 
direction than in any other that tt study o£ Indian problems is 
required. The experimental plant has been in Dchra for some time 
and it only amiits an expert to erect and n’ork it in order to extend 
the use of Indian timbers and to replace the creosoted railway sleepers 
imported from other countries. , i 

Allusion has been made to the Silvicultural Conference hdd 
during the year. An Utilizatio]i Conference was held concurrently ; 
both were well attended and shonld prove of gi'eat value. The dis- 
cussions dealt with general problems of orgiuuzation of forest 
research rallicr than with specific problems and also aimed at the 
definition of the respective sphena of the central and local rcscnrcli 
organisations. The Piocccdin^ hare issued in print since the close 
of tho year. 


CHAPTER II. 

fiiLTicn/ruRc AND WoniciKo Flaks. 

Central ImtitiHc. 

I. — JijLpermentttl StluetHlure. 

Ocncral. — The hulk of oxperimenfal silviciilturc in those piovincos 
sphere local sihicalturists have already been appointed, is done hy 
them. Tho Central Tiistituto has been passing through a transition 
posiod during the year and the sub-division of labour between it and 
tho local ^ilvicaItarists is only now becoming defined. It has been 
pi'oposcd and approved by the Silvicultural Association that, as a 
iCBult of past cxpcilcncc, in the lealm of pure experimental silvicul- 
ture, the Central Institute should confine itself to recording and 
ledgcring all experimental work in provinces and that its actual 
experimental researches should be confined to the seeds and seedling 
stage only. Ouqc the plants get beyond this stage the local ofiicor is 
the only person who has the facilities for carrying out the work, 
hut where po&f-ible, tho Central Institute should conduct such cheek 
expprimeuts as provinces may a^ for. 

Natural ffegcticraiioiK — None of the natural I'cgcncratiou experi- 
ments in the hills, dealing with hill types, have been visited dniin'r 
tiiis year, it is not possible for ibc Silvicultui'ist to nsil all tlic 
plots yearly and it is partly for this reason that it is proving betthr 
lor such woik to he done by local officers. 

Sal {Skoroa rohusia).—A.n. attempt is being made to regenerate 
sal on the Gorakhpur method in Thano forest, wliich is subject to 
frost. The shoots were killed back enrly in 1921 hut during tho 
rains it looked as if they uonld get tbronglu Grazing hy deer I 
cattle prc'^ed oo bad l^wc>cr, that when last seen, almost cvety 
plai^ was nibbled dqtm to a height 'o£ about 3 feet. As grazing 
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incidence is not being tested, the area was fenced early in MarcU 
1922. T>ie only other natural regeneration esperiments on this ' 
species were in coppice experimental pbts. These are being dassi- 
fied and the results obtained will be available shortly. ]**rom 
measurements made it appears again that the coppice with 
standards ” method is a poor one if anything mudi is expected from 
the coppice. Either simple coppice or high forest appear prefer- 
able, hi the localities dealt with, with the exception perhaps of forests 
where severe damage from frosi is expected. 

Dalhergia 8issoo.-—lPoT some years an attempt- has been made to 
regenerate'' sissoo by means of an ordinary seeding felling. The 
experiments on this subject only confirm what was already known, 
vtz., that sissoo cannot be naturally regenerated in this way. An 
ci’en heavier felling has now been made but it is not expected that 
any regeneration wiU. appear. 

, Dalbergia laiifolia. — Stems thinned in a local plot have all sent 
lip vigorous coppice shoots. 

Seeds. — ^Thc results of investigations into the weight of seeds 
have been published during the year. 

The folloniug results^ on plaiit^per dents (by this is meant the 
percentage of seedlings to seeds sownl have been observed during the 
year. It was an exceptional year* however in Dehra Dun, as there 
iras an abnormal hot Sveather, and no regular 'rain till July 7th. 
The beds were watered but -the nursery was not provided with shades 
so that a largo number of failures of species sown in May occurred 
which would not have happened in a normal year. In most cases 
the sowings were not made to test the plant per cent, and 'as it is 
merely an incidental and single observation it is not inserted as a 
final result. Sowings of Anogeissiis latifoUaf Ccdrela Toona, 
ChicJera3i,ia iahularis, Ficiis infeetoria, Odina Wodi6r, Qmrciis 
incana and serraia, Sapindus erliarginaius, Bwieienia Mahagoni and 
Terminal ia Chebula, made between tlic 15tli and end of May, failed 
completely or produced only an odd plant or two. 

The following were the observed results on other species. In 
many cases the reason of Ihe.low plant per cent, was that too many 
seeds were sown and there was no room for all the plains to come 
up. 


Spooies, 

Gotmination 
per cost. 

riant 
percent, 
in bcl. 

4 

gcnliinnto 
lit lieil. 

]l>3rABlE& 

• i 

Aeaeia Cateehv ... 

Ifottcsfoa ... 


r 

lOdije to 7 

Tiio lied noa fnU. 
Sonn 3Iny.S2nd. 

Acacia aralica ... 

\ 

t 

SI s> ••• 

\ ^ » 

20/ 

1 

3 Ij 1 nrclvS 

• 

1 

Konn 3Iiiy 22niL The 
lin'l was abaolatcly 
lull. , Thera nas no 
leoin for more. 
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Species, 

1 

t 

Germination 
percent ' 

Plant 
per cent 
in lied. 

Time to 

germinate 

In bed. 

% 1 

‘Sriu'Siics. 

MStssia eioratinima 

' I 

iKot teeted .« 

S0% 

G deja to 6 
nceiu 

Somi SGthHay> 

a 

Somlax malalartoun 

•1 

99 ••• 

ai% 

One monOi ... 

Sovn 2Gih Uay. 

Svehanauia lalffetia 


$9 ••• 

10% 

G to 9 neaka 

Sonnend klay. 

Cinnanoanun Cam* 
phora. 

Kot flniAod .. 

1 

•a* 

d to G monthe 

Bonn in Kmemher. 
Germination atlll 

gadi^on. 

JMltrgia Siuoo ... 

3Tot fatted . 

10% 

1 to 9 montiiB 

* 

Sonn 20fh Slay. The 
plant per eenteonva} a 
little aa thobed naa 
ahaolntely fall at 
plaiifa. 

Diekoptif etlipHca... 

M 

Jf 

87% 

One month. 


Srpraia opereHlata 

M 

JS 

13% 

10 da}B to 7 
neelA 

BonnlSth Angnat. 

t 

Oarnga pinnata ... 

U 

fl ••• 

3|% 

10 dnye to S 
monthe. 

Bonn S4th July. 

OmeUtui tulona ... 

M 

M 

4p% 

3 weeka to one 
month. 

Bonn 21th June. 

ir«If4 iniiea 

111 

n Mt 

Good nnt 
narked 
ont 

10 to 18 dajn 

Somi 21at July. 
Plant peroent. nae 
probably 100: 

Jftpfndepia 9udientit 

W 

fl «4« 

17% 

8 daye to one 
month. 

Bonn 21th Jn^ 

J?odowtpu$ parlifaUa 

9f 

If 

w% 

0 diya to 1 
month. 

Bonn 19th Angnatl 

ProtopiiJuUflora ... 

$» 

99 cen 

10% 

Sneeka to 3 
monfba 

Sonn Hay 2Gth. The 
plant per cent, eona oy a 
really nothing here. 
The bed noa abse> 
lately fail of plant). 

Saptndpt detergttu .. 

*9 

99 o«* 

13% 

Cvaekf to G 
montha. 

Bonn 3Iay. Soaked 
in cold natcr foe 2 
deye hoforo aoning. 

Seileiehera tiifaga.,. 

99 

99 ••• 

0% 

ISdnya,. 

g 

Sherea ralutta 

J 


10(«6 

Kotob- 

emed. 

AVnimnal tbls 
^mr. 

The plant per cent, of 
oal ienanally 30—50. 

TfrmiaaHa leletiea 

Not lotted 

Good not 
norked 
ont 

C neeke to 2 
montlia. 

Soiin 21st 2lmya 

V 

Terminalii Umealoia 


If 

' 8% 

..Odaje to 0 
ueclb. 

1 Bonn dth Jnne. Seed* 

! notcoieicA 

Tain la lut’tez 

• 

•» 

tf 

M •" 

28% ^ 

* to 3 neeke 

< 

1 9 * 

1 Smn too late end of 
AngnaL * ^ 
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Nursery Morfc.— There is noihiiig^to report*this year except that 
Ihe abnormal hot weather o£ 1921 ^owed the necessity o£ providing 
shades over a permanent nursery such as the Kaunli one. A very 
large number of the sowir^s to raise plants £or various experiments 
or for the new Institute failed completely and it is probable that 
these could have been saved with shades. Shades similar to those 
used in Bengal have now been erected and it is hoped that the young 
plants will now be immune f^om the results of abnormal weather. 

Artificial regeneration . — A large amount of work has been done 
in tbis section during the last few years and observations filed as 
the experiments were finished. The result is a mass of detail out 
of which it is impossible to get any tangible results without first 
reducing the observations to definite essentials. This work has 
been commenced and it is hoped that it ynll be completed daring 
the coming year when it will be possible to regulate the future work 
lietter. 

It was, however, abundairtly clear that in the matter of trans- 
planting, etc., the oxpeiimcnts had practically always been made 
with too few plants, often only 5 or 6, and that there seems to have 
been 'no definite plan of work ; experiments appear to have been 
haphazard and desultory. As a result it was decided this year to 
start a series of transplaniing experiments with the following 
Variations : — * 


(1; Tra^planting entire plants at the beginning of the 
monsoon. ' 


(a) weeded round the plants. 
(b'l unweeded. 


(2) Boot and shoot cuttings, transplanting at the beginning 
of tlic monsoon. 

^ f 

(a) weeded round tlic plants. 

(&) unweeded. 


(3) Transplanting entire plants after the monsoon (usually 
November). 


(a) weeded round the plants. 

(1)) unweeded. . •> ' . 

(4) Boot and shoot cuttings, trapsplanting dfter.'iiLO end of 
tlie monsoon. ‘ 


(a) weeded round the plants. 

(l>) unweeded. 

Tn cvciy vaiiation oO iJanls will be used wBich, it is thought,' is 
suT- lent to give a relie jle percentage of survivals. F4vjp species 
hove already been taken in hand and four mornai'e bcing^ilii^iisd for 
■ tpe purpo- • S 




^he only one wliidi has reached a definite stage is CinnamomwilH 
Camphora, of -which the following is tho rosnlt to date. 

Eutiie transplants July 1921, aecded, 

show now . . . . 80 per cent survivals, 

£utiie transplants July 1021, nnu'ccdcd, > 

allow now . . . . . • 4S per cent, snrvirab. 

' Root and shoot cnitings July lt)21, 

weeded, show now . . . . 100 pec cent, survivals. 

Roo^ and shoot cuttings July 1921, nn- 

weeded, show nmv .. 04 per cent, snrvimls. 

No other zcsnlts can he given till the files have been sorted or till 
the now work is further advanced. 


Dendrocalanuis strietiis . — A series of experiments with seeds, 
offsets from'varions aged cnlms, stem cuttings, etc., have been com- 
ncnced hat it is as 3 'gI too early to rcpoit. It appears that mon- 
soon sowings, if weeded, arfaifscts from cither one or two year old 
CDlms arc an easy and sucecssfnl method of propagation. 

Bedamahon and Afforeslaiion . — ^Thc experiments in Zaharkhet 
grass laud whore thcie is nrcat liability to hoav 3 * frost, foreshadowed 
last year, have boeu continued. The j'car 1921 was a particnlarly 
bad year for all -winter sowings and plantings owing to the complete 
failnre of -winter "rains, the sevoro drought in the hot weather, 
and a late monsoon. Oonscqnently in a normal I'car much better 
lesults can bo hoped for. 

Tho following summarises the results. 

Plot A^Ualf aero, line sowing of Ptnits longifolia on ploughed 
lend in July 1920. No attention since. At present quite promis- 
ing. A snffieicncy of plants survive in the grass fi-om 6 inches to 
S feet hign. They are beginning to sliow new growth for this year. 
Figs have done a great deal of damage. 

Plot B. — Half acre, line sowing of Pimts longifolia in uncleared 


grass land in -duly 1920. Gross is very heavy bnt there are plenty 
of fine plants at present now showing new growth and slightly better 
than those in Plot A Pigs have ^one damage in, this plot also. 

Plot C. — ^Ilalf acre, sowing of Finns longifolia on ploughed and 
' olcared grass land in Deoemher 1920. Np ^germination till the end 
of June (owing to -nintcr rains failing) '.''‘ii .no plants enmc np 
uopionsly. No weeding or attention in jllie rams. By November 


3921 plants were 6*' to Ifi*' 'higlu The grasb -was then cut as labour 
,is available *in that month and gross • lilting pays for itsdf. Pigs 
have done damage hut plants ate nvui' ''us ah the plot. 

tlotrD. — (i) About renss burr .‘car o.. ""^ss in November 


bed aild -wore gnailcd am’ ha 'jy .. cote^ lO Soo . Onlj ’t per 
cmt. alivemov but Ibo* n-**' ».* 'n"V hig’^^jid' 'ipre -’'as no need 
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to cut Oie grass. In a-noimal year a TjcUcr porccnlage could Lave 
been got but these river bed plants 'will not be used again. 

Plot D.— (tf) Esaclly as in D (i) but 225 cuttings from Uio 
nursery were used", wliicli was all that were available. Now 47 
' per cent., alive are 3 feet tn 4 feel high and very healthy. In a 
normal year a far better resnlt •would bo obtained. Pigs have done 
a great deal of damage in this plot and have destroyed 10 — 16 per 
cent, of the plants. 

Plot E. — ^As in Plot B but sown in Jane and July 1921. 

Too early to report. Part of the area tailed owing to bad seed 
. but the ivst looks promiriiig and llicrc arc a good many plants to 
be seen on examination. Pigs have done dainago. 

Plot F. — ^About 1^ acres root and shoot cuttings of Dalbcrgia 
Sissoo exactly as in Plot D, but all plants obtained finin n nui'bcry 
and transplanted Dccciubcr 1 921. A good percentage avo shooting 
already but it is too carl}* to give a detinite percentage of success 
yet. , 

In addition, Plot D was redime and all new cuttings arc sprout- 
ing. A record of origiiiubs and rcplucomcnts has been kept. Tlic 
root and shoot cuttings of Dolbcrgw fii<tsoo aro as far ns posssiblc 
about ns thick as the little huger or the tlu;mb and with a root cut 
down to and a stem to 

Thinnings and olcamViflfi.— Xotliing is being done except with 
reference to the ordiuaiy "^statistical work or as reported under 
oi'tiflcial regeneration. ' t 

jUixiiircs . — ^Nothing lo report. 

VvdcVpIanting . — Nothing to report. The experiment in under- 
planting 2’imis longifoUa with Qmriui incasia is being coiilinucd. 

Silviotiliural si/s/p«iB,~Tbo only matter lo rcj)ort is llic experi- 
lacut^ in natural I'egencration of sal under tl|o Qorakhpnr method 
incutioiied under ** Natural Begeneratiou.” An attempt was made 
TO liy a sal taiingya but it was so badly carried out that it was 
foredoomed to failnrc before it Was sO'U’n and was therefore 
abandoned > 

IT. — WojUhj Plaits and SUithlies. 

(i) Woricing Plans, — ^The followirg syorking plans have been 
received during the year. ^ 

1. Jlev' ft ‘Working Plan of the Cisuarina Plantations, Alibag 

. 0 h'olnba r'Js.on, lor 1919-20. . 

2. WorJvij.,, I’Jan for the n^tiji'a ’’ccsts. 

3. tjevisied \( .irki- • Planfo. rtuluFovsls. ' , 

\V'orking Plan Poi •hot J ivi'-iun, Bihar and O.rissa. 

Vork: Iff Pb f - I Ivt erved Forests in ’the BnxS 

' , n of ' jJonga'’ /c'-osfc.OirelP, Ipr 1020-21 to' 
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(i. Working Plan for Jatmsar Bawar forests. 

■7. Hensed Working PJan for tlio Upper Hill Forest of the 
Darjeeling Forest Dhision, *1921. 

8. .Working Plan, for the Yinkc Working Circle, Upper Bumiu, 

■Volumes I and IL , • 

9. Working Plan for the Reserved Forests in the Jalpaiguri 

Division. 

10. Working Plan for the Central Almora Division for 1020-21 
to 1931-32. 

A Avorking scheme for the 250 acres of the Nojv Research Insti- 
tute was prepared and approved, but could not be commenced 
until administrative sanction to tlic s(dicmc had been given. 

,(ii) Yield Tafilcs.— The Central Institute has remeasured 18 
plots this 3 'ear on behalf of the United Provinces but the ordinary 
seasonal ivork docs not fall 'witbin the year under report 
owing to the change in date. A great deal of spade work has been 
done in bringing old records up to date, all of which have to bo 
coirvertcd fiom the eld to the new methods and, though this woik 
is not by any means iinished, iho greater port of it has now been 
done and the Bengal sample plots have all been .worked out for 
the Bengal Silviculturist. Yo 3 'ield table has been published 
during the j'car. On tho M’holo the now si'stcra of measurement 
and calculation is norking ncll. It has already brought to light 
a large number of errors in former measurements (whieh is one of 
its principal merits} and results have now so progressed that it is 
believed that the compilation of proper crop 3'icld'^ tables for 
Shorca rohusla and Pinus longifolia will be started early nest cold 
weather, wlicn Mr. Howard ictnnn from leave, thunks, principally, 
due to the very csecllcnt woik done by tlic United Provinces on both 
these species. A hot weather tour was ai'iaiigcd for in the Punjab 
and it was hoped that sufficient data would be obtained to get ont 
a Yield Table lor Cedrus Dcodara. Unfortunately the tour had to be 
abandoned owing to tho unsettled condition of tho Province. 
Certain difficulties have arisen with regord to calculations but in 
future thc&o will be remedied by tho Central Institute taking over 
all calculations so ^oon as tlic iicces&niy stalF is supplied. 

t.'*As a. 'result of cspcricnco gained, the Silvicultural Association 
recommended that, iu future, all ordiuar}* field work should he dono 
by provinces and that nil crlcu'lnt’ons bliould be done bj' the Central 
jEnstitntc staff ; an arrangement wliich hbould tend to inucli greater 
speed and ciilcicncj'. It is imiio« ■ jIc to obtain tho ncecssary accnraoiy 
svithout having a staff « 'utiimatj, cmplo 3 *cd on this rather., special 
lino of work. ■■ ' 

(iii) "ffolume and Factor lyAles . — ^Two volume tables 

havc.he<^ compiled duii g the y a.*, bom for sal. One con’ems 
1 Quality Bengei sal » Aj*, I lie other is a general sal vplumq 
tab^ ' 
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The recording of all 'measured ti’ces for this work contannes and 
the rate at which results aro coming in, is now so rapid that it is 
hoped revision of this year’s sal volume tables can he got out in the 
coming year. Possibly also a volume table for Pinas longifolia and 
Cedras Deodam cun be issued. 

(iv) Hark Measurements. Jlcartwood Measi^rements, etc . — ^Thesg 
matters are recorded when possible and when data are oolleoted for 
volumes and form factor. Information on these points and on 
lengths of marketable boles lias been issued duritig the year. 

111. — Puhlieaiious (8eo Chapter VII). 

, IV. — jUiseeUaneotts. 

y The Silviculturist toured in Madras in connection wi^' tKe 
handing over of sample plots and discussed the future policy, with the 
Madras Silviculturist. 

The photographic collection now contains 4195 prints, 4108 
negatives, 456 lantern slides, 6 colour positives and 3 cinema films. 
This represents an addition of some 540 negatives* and 460 prints 
made during the year. 

Assam. 

• 

Gcverel. — The enuiuerutioa and stock mapping commenced in 
1911, with a view to abucrfainiiig the coiitciitb of the evergreen forests 
of Absam has been contiimcd. The results so far obtained would 
appear to indicate that approximately only 25 per cent, of the ever- 
green forests contain .timber of marketable value. The remainder 
appears to consist chiefly of cSiic-brakcs and worthless scrub jungle or 
forest in which trees of the more valuable kind arc too scattered to 
render their extraction a paying proposition. There aro practically 
no trees in these evergreen forests of outstanding value, such as the 
teak or sal, and none of the more valuable species is floatable so that 
export to the distant markets in Bengal cannot be done by floating, 
with the rc<'nlt that the high railway and steamer freights preclude 
,the placing of Assam timbers on the markets of lower Bengal in 
compctillon with timbers of similar class imported from Burma or 
the Andamans. The lornl market is principally for tea-box timbers 
whieli is not capable of very great expansion. These 'facts must 
naturally aifccL the progress of SiBdoulturc and of Working Plans 
and no great dcvciopinent can bo expected until local markets have 
expanded and a demand arises for exploitation on a larger scale. 

Natural regeneration. — ^In ^ho Western Circle the experiments 
srhidli wei*c initiated in 1919 and referred to in the Progress Beport 
of Forest Bcscarch Work in India for 1919-20, under Bengal and 
Assam, have been continued. These aim at- ihc reduotion of the 
evergreen undergrowth fti the sal forests of the Qoalpara Division 
by cutting and burning and at the same time reducing th^Wel’hoad 
cover to. 3 — ^15 trera per acre. It has now been proved that a 
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{frass under nrowth can be subsiitnted for evergreen sbmbs by these 
measures and, in the year under report, it is stated that there are, a 
large number of healthy sal seedlings on the ground. These and 
modifications of the original experiments are in progress but it is as 
yet too soon to form any conclusions. ' 

The efFeet of huinma areas containing heavy sao grass (Pollitua) 
ill the high level forosls were observed mth a view to asdertain 
whether any change m the character of 'Oie grass would result 
thereby. , So far the exppriment is hopeful. 

In the JSastern Circle the experiments reported in last year’s 
Heport dealing with the following types of forests were continued : 

(1) Forests m which there is sufScient number of mother 
trees or tlif more valuable species. 

(3i Forests where there is an insufficient number of mother 
trees of the more valuable species. 

(3) Forests whore valuable trees are absent. 

In the first of this class the results have been fairly satufactoiy 
but Tuifortunately the revelation that this type of forest occurs only 
over a very small area renders these experiments less hopeful than 
was originally expected. The necessity of weeding has become 
apparent, specially in those ai'eas where insufficient overhead cover 
has been mamtamed, and it would appear that the success of these 
experiments fiom_tho financial standpoint muat depend on a careful 
, redaction of oierHead light to that in which tlie seedlings best thrive. 
The report shows that tlie species enumerated in last year’s Report 
have continued to give satisfactory results although it is not clear 
whether Phoebe atUnuaia has developed as quickly as its associates. 
The above results show that the blearing of the undergrowth and 
the reduction of the overhead cover, followed by burning of the 
slash, does undoubtedly produce successful I'e-geueration, and it ivill 
bo necessary to systematisr the work in order to reduce the cost of 
soil preparation and subsequent lending. 

Seeds, etc.— Experiments to test the germination of the seeds of 
different specieB have been carried out in the Lakhimpur and Sadiya 
Divimons. In the foirmcr the seed of Albizeia lucida and Bisehofia 
javanica gave cent, per cent, germination. The results iu the Sadiya 
Division on the other hand vary greatly, although in some iustanoes 
Qie seed is supposed to have been uolleoted unripe, in others the 
rauBo of failure is as yet unknown. 

> Artifiaial rcgeueralion ^ — ^The Taimgya plantations for the pro- 
duction of Bombax Tor the tea-box iiidusti'y, which wore commenced 
a few years ago in the liakhimpur oud Sachya Divisions, have been 
continued but it is a question whether this tree is of much value 
how that the ntilisatiou of other kinds in the form of S-ply boxes 
has been undertaken on a large scole. Other and more valuable 
kinds have therefore been substituted for Bombax during year 
mider repoO^t : but it docs not appear as if tliesb would be os easy to 
cultivate successfully in temporary cultivation as Bembaat, 
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TJnderjjlmiing. — ^This is GOnRldered one of Uie most important 
esporimcnts, for, as explained aboTC, about 25 per cent, of tlie total 
area of the evergreen forests will have to be rogeiiorated artificially 
and it is believed tbat this can best be achieved by underplanting, 
^lost of the ynluablc species are shade bearers and this attribute is 
valuable in order to avoid the mass of weeds, including Bupatorium, 
which invariably appear in clearings. Success has been 
attained, with Bisohofia jaranica, Lagcrsirocmia Flos Reginae, 
Amoora WaUichii. Dgsoxylum procentm, Phoebe aitcnuata, and 
Artocarpiis Chaplaslia. 

The idantation of Aquilaria Agdllochtt, which is the source of tlie 
valuable product Iniown ns opar, was continued. Other valuable 
species have also been taken in hand and tlie observations made in the 
foi'csts of ^erminalia myriacarpa in the Frontier Tract, in which 
hea%'y fellings have hern carried out, would appear to indicate that 
this species also can be regenerated by sowing or planting and that 
it is not essential to bum the nndergrowtli provided tbat the mineral 
soil is snfScieutly exposed. The relative growth and development 
of the dilTerent siiccie.s nnder this method of treatment is being 
observed and it would appear that* Oedrrfa fehrjfuga produces the 
quickest growth, reaching a height of 10 feet in three years. 

Silvicultural systems. — ^The fact that so much of the evergreen 
forests is worthless precludes ^hc adoption of any but the system of 
artificial regeneration for the bulk of the forests and present indica- 
tions point to some such aimple system as the quarticr bleu as the 
most suitable. 

Volume and form factor tables. — 'Yolninc and form factor tables 
arc in course of preparation. *' 

The repoi*! on research work carried oiit in the Cachar Division 
was received too late for insertion'. 


Bengal. 

Natural regeneration. — ^In north Bengal, in the moist forests of ‘ 
the hills and plains, natural regeneration of the species of some value 
is praetichlly absent. In the plains forests of the Km-scoiig Division, 
on areas which arc not clear fellcil, regeneration of three evergreen 
shade bearers is found, viz., Amoora Itohituka, Amoora Wallichii,^- 
Dysorylum bineotarif rrum and in the nugrnacd hill' forests Acer 
Campbeliii and Evorlia fraxinifolia. Tn tlie plains on clear felled^ 
areas Anthocephalus Cadamba and Trema orienialis come in by seed, 
Stereulia villosa and Callicarpa arborea by coppice 'shoots ; in lh% 
clear felled areas of the hills ilaearanga spp. and Evodia fraxinifolia, 
come in by .seed, Symplocos thearfolia and Evrya spp. by coppice 
shoots. 

Natural regeneration of Tferitiera minor and many other species 
is prolific in the Squdarbans, . 
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Nwseries . — Nnrsoiy work in Bengal received special attcntifm as 
tit pnlj the object being to produce stanog bcaltby plants, wbich iriU 
bare every chance of success wben put out into the forest and thus 
cheapen the cost of formation and tending ^be 

nursenes in the Darjeding Division are especially well organised 
and oared for. Attention is drawn to the difficulty of assessing the 
area needed for nurseries if early and complete success is to be 
obthined m filling up blanks. 

Artificial regeneration. — Of the work which has been done up to 
date in northern Bengal, Bulletin No. 5 by the Silviculturist, Burma, 
gives a very good idea. 'Wherever possible the taungjra system is 
used, the crops being grown by the tanngya cutters. Where taungya 
enttm are not available, plantations arc ihade and the crops grown 
by departmental agency, ns nt Panohanni in the Kurseong Division, 
or the plantations are madc.departmentally and no crops are grown, 
as at Rajabhathhawa in the Buxa Division. With regard to the 
system of departmental crops, the following figures given for 
Panchanai show that this is expensive 





Bs. 


P. 

1st year 

••• ••• 


31 

ii 

0 pel iicre*/ 

2nd year 

toe 


D 

10 

0 

8id year 

ft* 

••• 

7 

0 
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Total 

•»a 

51 

H 

tl 


Cnit of fenring 

••a 

03 

0 

0 


Totnl 


114 

.s 

II iwi nno. 


Two conclusions may be drawn from these figures — 

(o) That departmental crops must be made to pay. 

(&} That xinless a cheaper fonn of fencing can be devised, the 
• injurious game will have to be dealt with. 

At Rajabhatkhawa as yet it has not bceji possible to put in 
departmental crops or to get outside cultivators to come in, but a 
start has been made in the present year with small ai-cns under cotton 
and mai^ the former by an ex-forest guard’^and the latter by the 
department. If these experiments arc successful it is hoped that 
cultivators will sow aU the crops in future. The cost per acre exdlud- 
^ fencing and special staff amounts to Rs. 86. ‘ As the areas to be 
re^ctked are large and compact, being the areas cleared by ,the 
'Buxa Trading Company, the cost of fencing is far leas than at 
Panchanai. 

A new development at Rajabhatkhawa is the direct sowing of 
species other than sal which for the most part had previously been 
transplrfcd from the nurseries, notably Lagersiroemia Flos-Beginae, 
Oedrela Toona, Acrooarpua fraximfoUus, Bomibax nwlahrieum, 
Bisohofia iavanica, Chiehratsia tainlariSj Morns laevigata. All these 
epeoies are being sown in linos feet apart and results are hopeful 
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so far. Up to the present, mixtures of Bomhasa maldharievm "with 
Bisehofia javanlca and again of these with Michelia CJianipaca, and 
Cinamoiiuun cccicodapJinq and Gmclina arborea as pure crops have 
'done best. “I 

In the Darjeeling Division winter planting has been carried out 
and complete success has been obtained with Acer Cormpbellii and 
Pntnns nepatensis. Querctis lamclloaa, Bucltlandia populnea, Alnus 
nepalensis, Eridbotrya petidlata and Mathilus spp. have been tried 
for one year. Of these the first two are alive and healthy, the third 
is alive but sickly and the other two have died. No definite conclu- 
sions can be d^wn yet. If winter planting can be carried out 
sneeessfnlly the cost of making plantations 'will be diminished 
materially, for the serdlings will gel a better start in the spring and 
get further ahead of the weed gi’owth and in this way casualties will 
be reduced. 

Silviculhiral systems . — ^Those prescribed by the latest Working 
Plans are still under observation. Progress in plaeing the full areas 
under clear fellings, especially in the moist forests of the plains and 
hills, is greatly retarded by the difficulty which is experienced in 
obtaining labour to restock the cleared areas. As a result only the 
better localities ore being planted or sown. The remaining areas 
arc being allowed to come up in coppice, together with any natural 
regeneration that may be ]nt>sent. This is considered to be a good 
system and in the norihem Bengal Dhdsions it \vill provide fuel and 
hox-planldng ■which is greatly in demand. Bixteen acres of the 
Untpswnv conpp in the Knrspong Division have been allowed to grow 
up' ill this way, and it, is now nearly fully stocked principally with 
seedlings of Tremd orienlnth ; •with a little olimhor cutting this ■will 
he established at a very low cdst and should proside good firewood in 
16 — 20 years and fair box-planking in 30 years. 


Working Plann and SlatUtin. 


1. Sample plot work, etc . — ^The work of remeasaring sample plots 
was continued throughout the year. The following figures have been 
made available by the Silviculturist, Debra Dun : — 
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2. Tohlme and yield iallea, eie . — ^From maaaureiaents takeii in 
tlic Toong tanngya, ICnrscong, dc^'ation about 5,300 — ^7,000's Ibe 
follo\dng figures for hci^t growth have been obtained 


Specie!. 

1 

let yeor. 

* 2nd year. 

Sidyenr. 

Ainu* nepaleiuis ... 

*••» 

2'- 3' 

8'-«' 

12'—14' 

Crjfftomeriajaponiea 

tee 


2'— 3' 

4'— 6' 

Bueklandia populnea 

see 

8*— 1» 

2' 

4'— B' 

Juglatu regia 


* 1' 

4' 

8'— 10' 

Bridbotrga petieJata 

• a* 

1' 

2'— S' 

4'— 3' 

t 


Bihar and Orissa. 

Again no research ofiiccr could be appointed owing to the shortage 
of gazetted officers. The Divisional officers could devote very little 
time to ivsearch uork after doing their routine duties. The following 
is a ycsumc of micIi rescnreli and experiments ns could be carried out 
by the Divisional Forest Officers, Singhbhnm, Ilnzaribagh, Fnri and 
Angul in their respeetive dirisionv 

1. An experiment in the cultivation of field crops with sal in 
YallQ* Typo areas was attempted, the field ciops (rice) were wiped 
out by wild elephnuts so that the result was a failure. 

2. An experiment in the propagation of Yilcx pednneularis by 

cuttings proved only partially successful. Seed of tliis species sent 
to the Malay States and Assam did not germinate. ... 

Tlie experiments in connection with the regeneration of sal in 
the mixed evergreen forests of the Banpur Mals in Puri Division 
are still being contimted. The exiierimcnt which was inaugurated 
in 1920. consisting of entirely clearing away the underwood and under* 
growth and at the same ,tiine opening the over head cover of 
sal trees, has given very satisfactoiy results. The around is covered 
wifli sal seedlings uhich may be counted on ns fully established. They 
have passed through' the vicissitudes of two comparatively diy seasons 
and have shown no tendency to die bark, but on tlic contrary are 
pusJiing ahead with a rapidity that will soon place t^iera out of danger 
Yat the.Vanl^ growih^of grass and weeds whieh springs up with the 
ddvmit of the monsoons. The time has now come to mnore the 
mother trees which were left scattered over the area. ' 

In continuation of the above, four other expciimcnts were under- 
taken dumng 1921, also in connection with sal. This consisted of open* 

I ing the canopy (botii above and below) to varying degroes of density, 
keeping the plot of 1920 as the extreme cascy The results clearly 
show that the regeneration varies fi'om place to place according to 
'the degree of ]igh,t admitted, and has established the fact that sal 


I 
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rpjfcncrnlion onii l>c obtiiiiird 1o lie**! ndvnnUijrc in this cliniftte by 
coiiiplrto exposure. Tlic'*i‘ e.\periineiils pive n definite indication o£ 
tlie method of trcnttiicMU to h" adopted in the 's^nl areas. 

tVsi/i'iiii'/. — It nils iiotieed tliiii ('ll••llllrintl HeiUiiifTs contained A 
peuiiliar nodulnr piowtli on their root sy.-stems which somewhat ro- 
s.>mhU‘d lii>' nodule- sxhich oeetir on pl.nil- heloncinc to Ligumtnosat . 
Spi'oinicn- wei-e m'iu lo tlie Forest Hotaiiist nt Dehrn Dun for exami- 
iii'tinn aiiil he now lepuris tli.'it th>* plants contain nuiiihrisof baetcria 
whieh help to n\ iiitiosren fioni the mr. InveMiRutions are now in 
hanil to ascertain at nh<it <leptli in tin* soil the nodules are tisnnU}' 
loiiml, and uhat faetoi-. apt*<‘ar in ciicoiitagc the formation of 
lindnies. 

Teak *eed hiiried in Hi** soil e|«-e to iihite-iint heaps- for a period 
of f nioiillis prior In *o\\iiitr ‘^einiination wifliiii one week of 

sowiiip and produetsl henlth> siM*dlin!;s. The seed whieh will be 
Mmji this yjsir has iio« been btirierl for nearly on** year, and the 
lvs|||t^ of f!ciiutiiotion nitl ie* repotted in dm* eour*-*. 

K.\periiiteiits are in pt<»|rre-s in .\iitrit1 Dixisioti in order to 
nsecii.nin the dyiiii* haeic ]>hi*itottn*iioii of unt »>*.edlirt;<*. Two plots 
each 1st* siiuave have been •«lei*teil. One oC them It In shade while 
the other is ill the open. I)<«ih of them have ht'cn feiired lonnd with 
n batiibno fenee. K\ery other prriwth except 1 ye,*r old s.-!! set>dlin;;R 
has been ieiii«t\cd. A 'hiI s.*i>dlni{t with two Ii'ii>is has liem taken 
ns 1 year old sfedlin*;. ,\t| tlie-e spcdlini'* weie counted and entered, 
(‘niiiiiiiies are done e'vity foiiniirht and the result*, noted. As this 
eNperiiiirnf was started in •Innunry lit’J'Jt n is too early to say nnylbing 
definitely. 

K\peninciil was st,irted in oid'T !*» nsvertain the height incre- 
ment of etipjtie.' sliniits, In foie and niter the lanis. Dnfortnnntcly 
the ate.) sfler-li il was not tmeed with lite jjjni d'-er tl«-strr»yc<l 

the yuiint' shoots. Thi exp'-iiinent will be stalled n{;ain during 

Jtombittf. 

Xo iiifoiinntioii forthenmutf*. 


/fwi ;m»». 

the cotiiineneeinenl of the ,\rtir llio Riltdeulfnrist * 
was eii|'a!;>*d iiii a tour in Katlin Diveiun wheio work under tho 
Mohnyin Wnrl iiii' Plan was in.porttd. This wniK he*, not prot'res't- 
rd as sati-iar Ion); .i- tiiinhi baM* la-n ho)a'c]. From -the end 
of May iiiifil the eaily jhtil of Aiigu<it foiiis were made fhroiighoiit 
Thariji'w.tildy, Jimnn and the *on1lient end of Pronte Division, 
folIoiTcd by a short tour in the l>e]t.i fort -l*: mi wliicli :i note vms 
linwn i)j) it. (" )) ibiiraiion vilh Mr, A. \Y. M<>odie, tUi.D. Krtrly^ 
in Sepfeinher the w tiler pioetedcd l« lM»t.i Dint in eidei fu bcconio 
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acquainted ‘with the mclhoils oC Ledger filing and llrcord keeping 
as practised at the Foicst Research Institute. A short *visit was. 
ahx> paid to Kaini Tal srherc research and working plan methods 
in the United Proriuces were studied. The srriter retained to 
Burma at the end of October. 

In tlic middle of November the oold weather tour cqmmenced 
with a visit to the ryiio'aung forests in Mciktiln Division in order 
to adsrisc on the best methods of icgciicratin^ tlio iorcsts there in view 
of the commeneoinpiit of a jungle wood lease. The teak plantations 
at Fyonchauug in North Touiigoo sverc then visited followed hy a 
visit to the regnieiation area in the Baing Yenc forests which are 
being worked by clear felling under a jungle wood lease. The re- 
generation area at Pntkya was also visited. The givaler part of 
December was spent in the Tliarrawaddy Umbioii. Thr results 
of experiments carried out nt Nyaniigbiuein W’crc hist inspected 
and then a commenecmciit w*ns made in laying out permanent sample 
plots in teak plantations in Minhia Reserve and in the training of 
the sample plot party under Ranger Mnung Kaw' Wun. ‘ During 
Januaiy and tlic early part of Fehniary the Silviculturist was absent 
in India, firU attending the SiMcnltural and Utilization Conferences 
at Debra Dun and then on a most interesting tour in North ‘Bengal,* 
mainly with a view to seeing the Bengal nursery methods. The 
latter part of Febniaiy and the hi'st half of March vrere spent in 
Thiirrawnddy and Zigon Divisions. Jirst in inspecting s<niip1o plot 
wnrk done and making tliiiinings in the sample plots iiiul then in 
orgaiiismg a bcrieb of e\pcriincnlal plots and a small bamplc imi'sciy 
on Bengal lines. At the close of tlic year o commencement was made 
. with a tour in Katha Division. 

f 

Owing to there being no satisfactory ol&cc available and to the 
.absence of the Silviculturist on tour or on deputation to India, 
little progress has been made with the important branch of record 
keepjpg and Ledger ffliug. Since tlic close of the year however a 
more satisfactory arrangement for a temporary office has been made 
and it is hoped to make a start during the coming year in the organ- 
isation of a Library and Ledgor files. 

Mr. H. S. -Single, Assistant Conservator of Forests, on appoint- 
meiit in December, was alia died to tbc Sih'iculturist and torvards 
tbo end of tbe year -was employed in laying out n series of experi- 
mental plots in regeneration areas in Nyaungbinziu Reserve, 
ThaiTawaddy Division. 

Mauug iCaw Wun, Ranger, was attached to tbe Silviculturist 
' from August until the clo«>c of tbe year. He accompanied the 
''Sil-vienltuxist to Dobra Dun in September and studied the latest 
sample plot methods nt tbe Researdi Institute for a /mouth. From 
December to tbe close of the year bo has been in charge of tbe parly 
engaged on tbe laying out of sample plots and lias diomi that bo can 
now bo thoi’ougbly rcligcl on to sdeofc and lay out sample plots by 
bims^. b progress in sample pitot ^ork diould to more 
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rapid now a sample plot porty lins been organised. As soon &d 
pru ^tlnyr reliable Ranger can bo obtauiod it is hoped to form another 
party. Eventually it is hoped to have at lca.st 4 parties working. 

The position of the liurma Bihiculturist is in some ways a diffi- 
cult one. In the first place the area to be covered is enormous, the 
problems to be tackled arc numcrons and it is quite impossible to 
see more than a small portion of the work that is being carried on. 
This would not matter so mueli if he wore, free to" concentrate on 
definite problems and devote liimself entii-ely to expei-imental and 
statistical work instituted and earriefl on hy himself. Unfortu- 
nately he is also expected to act as a general adviser and to keep in 
toucli with and advise on practically all regeneration and silvicul- 
tural work being carried out in the Province. Tlie result is that 
while it is quite impossible to inspect all the nra.is that should be 
inspected, the necessity of eovcriiig as much ground as possible 
seriously interferes with his 1001*0 legitimate experimental and 
statistical research. Under the pi'csent circumstances thereforo 
the (Sum total of actual cxiioriinental and slatistienl research carried 
on miKst be somewhat disappointing, as most of the Conservators 
consulted agree that lourinsr and inspecting work in the Divisions 
and advising llicrcon must for the present form an important part 
of the duties of the po^l. Evcnttinlly the Rraneh must expand and 
the actual experimental and slntistical research must' he carried on 
by OKsistniijs under the giiidnnco and supervision of the Silviculturist 
who will also be free to inspect .and ndvisp on ailviciiliitrnl work 
generally, 

. / *• 

1.-17 r pcrhnenlal iSilricuHure, 

General. — Some progress lias been made in the methods of laying 
out experimental plots in young ci’ops. The iicee.ssity of obtaining 
results which were not dependniit entirely on observation but conid 
definitely be reduced to figures was early discovered. As a Tcsnlt 
the method now adopted is In l.oy out smell one chnin square plots 
in pairs or threes under ns similar cniulitions of soil, aspect, slope, 
ete., ns possible. Each jilot is treated '•0 that the .plots will show 
clearly the results of one j)nrlicnlar operation only. Tlic best mciliod 
of rcdiicing these results to dcfniite fiirures in the ease of regeneration 
^ has been found to lie by enumerntinn and measni*cincnt of the 
height gi’owlli of all seedlings on the plots herore. and again at in- 
tcrs'als after, tlie operation, svitli which the invest ignt inn is eoncemed, 
has been cni'ried out. A compaiison between tl>e rate "of survival 
and the height growth in the ditferent plots gives n Tcrj' good 
indication of the hetiefit or otherwise of e.wli operntimi. A number 
of plots have been laid out on these lines during the year and it is 
hoped that definite results on many iiuesliniis alTceting the earlier 
stages of regenei'ation will he forthcoming. 

_ Kaiural regeneration (inetudhig coppice, roolsneJcrrs, eie .) — 
Little work has been done in cnnneclioii with natural regenera- 
tion during tlie year. Natural regcnbvatioii is not at present of 
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tainoli importance in the main bamboo foretti in Burma and during 
the year it 'nas not found pos<.iblo to do any Avork in connection -with 
JDipleioeai-pi. Since the close of the 3'car the natural regeneration 
pf 7 >. lurhutaiiij (A-anf/ifi) and D. tuhcrculatiia (tn) lias been 
.studied and csperimental plots arc being made. • 

Tlic 3'cnr 1021 Avns nu excellent seed srear for Per^aemc suavis 
(inguin) in Kutlin Division. Seedlings germinated in thousands 
in nianj' parts oC the Division owing to favourable early rains. 
Bsannnatiou late in the rains lion ever hbowed Uiai nearly all these 
seedlings had died bach. A further examination since the close 
nl llic 3'enr niitler report aaouIiI ficrin to show that considerable light 
is essential for tlie siicccssrul regeneration of ingyin. 'Wlicrcvcr re- 
production 'liad sprung up tinder shade the seedlings had not hccii 
.nhle to grow xigoioiisl}' nr to form the ennot like taproot that is so 
essential for snr\i\nl. In the absence of direct overhead cover, but 
Avhcrc the gap in the cover tvas not big enough to encourage the 
A'igoioiis gioAlIi ol needs, the ingytn seedlings had siirvh'cd anti Avcrc 
hcaltlo’. They liiitl all developed ciirroClikc taproots and the 
majorit.v of tlicin liud not died b<ick. \Vlicrc weeds had been 
cncourngctl Ii;* the opening out of the cover to a greater extent the 
iiigyia had in\aiiahl3* been Miiot lined and killed. 

Sfcds . — The distribution of seed has again been arranged for 
in all eases wlicro seed of 0113* pnrtirnlar species was nnoblninable 
in ilie Diiisinii in Avhicli it sras required. . ' 

. The snppl3' of seed to countries outside Burma was also arranged 
for where iiossiblc. - •* 

A Use 'ill ini'thod of iicparnling Adina cordifoUa ihmw) seed 
from the husk has been found h3’ Sir. Dawkins. After the heads of 
seed have been collected and dried the heads are broken up and 
immersed in water. After stirring up and allowing to oeitle it is 
found that the seed all sinks to tlic bottom leaving the husk floating. 
The husk and Avater qrc then poured off and the residue, whioh is 
almost pure hccti, can be diiod. Tlic same result can be attained 
1)3’ winnowing. In the past sowing of hrtinv seed has frequeutls* 
been unsuccessful and the probabilit3' is that the cmpt3’ husks wore 

bOAAll. 

Nimery ivorh . — As a I’csult of the SilA'icultiirist's A'isit to 
Northern Bengal sample nurseries on tlio Bengal lines have been 
btdrtcd ill Zigon DiA’ision and in.Ma3’mA’o. Since the close of the 
3’caT a imrsciy lias also been made to suppl3’ plants foe the regenera- 
tion area under tlio Molm3-in 'VVoiking Circle. TVIule there seems to 
be a great _ future for nursery work in the evergreen forests of 
Upper Burma and cspccinUy in connection u’ith the planting of 
Eucalyptus in ^aymiyo it seems doubtful if there is much scope for 
it in connection with the deciduous teak forests of Lower Burma. 

Ariifieial regeneraiion. Tcaltj — ^Thc method of hrondcast MAving 
ii> the taiuigyas soon after Imxping 'and .the later transplanting of 
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early germinated seedlings to stolco has continued to give good 
I'csolts and has proved io bo a most popular method ivith the 
taungyn cutters in Tharrawaddy Division, ns it docs not entail 
a race against time to complete the staking and sowing vit an early 
date. Mr. Dawkins has introduced another incUiod in his laungyas 
in Zigon. A small Cuvim)w ahoui 1' long is dug up to the depth 
o£ 6" and the soil thorouglily loosened and vcpiucccl. The seeds 
are then pressed into the loosened soil. On the level or on easy 
slopes this method has been found to give most excellent rcsulbt 
both in germination and growth, hut on the sleeper slopes tlicro 
is danger of the loosened soil being washed out of the pits and other 
methods' arc neccssury. At the same time it must be admitted that 
this metliod adds considerably to the work that has to be done by 
the taungj'a cutters even thougii in the ease of Zigoii Division an 
increased si)acing of 9' x 0' has reduced the number of stakes 
per acre by over 50 per cent. 

Purtlior exjierienee of llic itse of buried seed shows that the 
results are extremely uncertain. The majority of buried seed exam- 
ined during' the ycai* was found to be bad. 'While no doubt 
buried seed which lias kept good docs germinate vciy rapidly, llio 
loss of the thick corky covering of the fruit is not altogclbcr an 
advantage. The two essential preliminaries to sncccssful germina- 
tion are heat and moisture. In the ease of buried seed that has 
had its vorky covering eaten by -wbito ants the fruit ‘is instantly 
dried up by the beat of tbo suu as soon as rain is over. In tlic ease 
of seeds with tlic corky cover intact, this retains the moisture wliiuh 
is further acted upon by tbo heat of the suu, x>roducing conditions 
suitable to germination. 

Further experience has shown that the use of teak stumps 
requires coiisidcrnhic care in order to give satisfactory results. 
Experiments are new lieing vmlortakrn to a*!ccrfnm the best sistc 
to plant and the he.sl lime of plantin'?. Tlie previnns dirertions 
given in Burma Forest Bulletin No. J1 luive proved llial the season 
given as the best tiiine for planting teak slumps, i.c,, early if ay, is 
wrong ns the rain after planting is too uncertain, (iencrally speak- 
ing stumps should not be put in until eonliiiucd rain for 2 or 3 days 
is fairly certain. Stumps have been planted out in the lute cold 
weather but have not proved very successful. It has also been 
found tliat when cutting the root care must be taken not to damage 
the carrot-lilcc taproot. 

The use of broadcast 'sowing of accessory siiccics to complete 
the stocking with a view to reducing the cost of weeding »is 
gradually extending. Apart from tlie reduction in costs it np]ioai'S 
probable that the early formation of ii dense stocking also Icjids to 
a very much more vigorous gisAvlli of the major species. The 
reason of this is undoubtedly that the clean soil' produced by a' 
heavy shade and abscnco of weeds and grass has a very bcnollcial 
effect both on the free development of the root system and by retain'^ 
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ing iho moisltirc in llic soil. Mr. Davis in his Annual Deport iot 
Thorraivaddy notes that small leaved and slender stemmed species 
like 2ij/lia dolabriformis {pyiiileado). Lagerstrocmia Flos Eeginao 
(pyinma) end Te.'minalia ionieniosa (/ai(Zr/;zra?i), ought to he groTm 
do&cr than 6' X O'. IIo eontciids that n pure close crop is easier to 
tend than a crop ’nitli tho major species ni regular intervals and a 
dense stock hctwecii of ncccssoiy species. Tho writer docs not agree 
■with this view. It is snreb’ easier to tend a crop in ‘■which, pne 
species onl 3 ’ is to be favoured and ■whenever necessary the other 
species can he cut out. 

Bcclamation and afforcslaiiotu — ^Thc only important work of this 
kind in Burma is in the Blinmo Kachin llills. Ilcre excessive 
taungj’a cutting combined ■with uncontrolled burning has converted 
n comparatively* avcU wooded conntiy into a ■waste of bracken 
covered hills. The elevation is between 4,000 ' and G,000 In 
1921 an area of some 200 acres was sown up after burning with 
Alnits nopal ensts (uiaibau) which is sown ly some of the neighbour- 
ing tribes in their tduiigyas in order to re-cover the areas rapidly 
■with forest growth. Besides growing very rapidl}* the humus 
produced by this speeics is said to improve the soil better than any 
other species. Part of the area was Miwn at n spacing of C' x G' in 
small pits and part was sown broadcast. Of tho two the broadcast 
so'wing was innch cheaper and equnllj* snceessful. Unfortunately 
tho frost early in 1922 was exceptionally severe and all the seedlings 
on the lower slopes were killed back. On the higher slopes w'hcrc 
tho frost was not so pcvcre, the seedlings mo.stly survived and 
appeared to be quite healthy under the dense shade of the bracken. 
Fire protection of the sown areas is essential as portions of the 
area 8ow*n in 1921 have been burnt with complete loss of all re- 
generation. The mobt urgent problem that remains is to dis- 
cover a goo4 rapid growing frost hardy* species for sowing on the 
low*cr slopes ■where frost damage is bad. 

Thinnings and cleanings ^ — ^Rcscaroh into the best time to com- 
mence thinnings in young crops is cklrcmcly urgent. In Burma 
M*e hare been finding that our older teak plantations show on tlm 
whole a di&appointuig growth and tlic individual trees do not 
seem capable of taking nd-vantage of tliinuingb to increase the Rise 
of their crowns. In fact tre find a condition of growth in the older 
plantations similar to that so ably described by* Mr. Bourne in his 
, 'Working Plan for the Nilambur plantations. The remedy is un- 
doubtedly the same as Mr. Bouime lays do^m, f.c., early and repent- 
ed thinnuigs ■to alloiv the full development ' of the crown. Mr. 
Dawkins is instituting experiments in y*oung teak plantations 4 to 
8 years old to ascertain tho clTcct of early thinning. In a 7 y*ear 
old plantation over a small plot, trees were thinned do'wn to 150 
trees to .the acre.* The trees in this plantation averaged 37' in 
height and 15j in girth. In a y’car they had increased over 2 
inches in girth and had extended their crown appreciably. Trees 



in untliinncd plantation adjacent had only put on haK this girth 
increment. 

Misecllancou^.—Jiurnina and fire proiediion. — ^Tliis subject is of 
vciy great importance at present. It is not a qncstion/so much of the 
damage done by fire as the use that can be made of fire in reducing 
the cost of establishment of tlic crop. Mr. Dawkins has been 
investigating this question for the past two ycai-s and bo.sidrs being 
a keen protagonist of early burning ns against fire protection as a 
moans of preventing damage, has also investigated the question 
of burning baqlc the young crop of tc.*ilc willi a view to i-cducing 
the expense of weeding and establishment. This he is doing both 
before the 2nd and 3rd rains of the crop. A series of cxperiinenlal 
plots lias been laid out to compare the results of burning alone and 
of cutting back all weeds and shoots and huniing, with fire protec- 
tion. No results ni*o yet available for areas cut hack before the 
3rd rains but some mtcrcstiug results from plots laid out before the 
2nd rains are ^available. They show the following results. 

(1) As a result of bu^'iiing the crop late only one weeding 
was required in the 2nd rains instead of twice as iu unhiirnt areas 
or in early burnt areas. The cost of weeding w'as therefore halved. 

(2) Although the percentage of survival in the area burnt late 
was slightly less than in the unbnmt area, 86 per cent, as eonqiarcd 
with 9S per eent., the average height of the teak bccdltngs was 
49.8'^ as compared with 27.5^ in the unburnt area. 

(3) The burnt area showed fewer weakly seedlings at the end of 

the rains os compared with the unburnt plot. ^ 

(4) There was not much diiTcrcncc between Uic area burnt late 
and the area thot had been cut earlier and then burnt at the same 
time as the uncut area. 

The height growth even in the burnt plot is far bcloAV wlial can 
bo attained by teak in Iavo years’ growth but the plantations were 
not of the best quality. Tlie laungifat had been very badly Aveeded 
and tlic teak Rccdling.s Avero AA'caklj'. Tt is hoAA'evcr just in these 
conditions that buraing seems to be most beneficial. AVhcrc A'igor- 
ous teak seedlings Avith big Icha'cs arc obtained ns the result of 
the first year's Avork, they are quite capable of looking after them- 
selves and, Avhethcr they are burnt or not, hlioot up rapidly ni the 
second rains. If is the small seedlings Avith small Icha’cs that 
cannot get a good start in the second rains and arc isipidly sup- 
pressed ,ljy the AA'ceds. Burning hoAtcA'cr gives them' a good start 
and AA'Jtile checking the giWth of the AA'ceds causes the teak to send 
up strong shoots AA’itli big leaves. 

From experience goined the Avrilcr has no doubt AA’halcvcr that 
in the case of teak plant ntions that haA'C not been given a good start 
in the first year burning is undoubtedly a great hplj) and should 
always be done. In tlic case of plantations in Avliiclt tho seedlings 
are yigorous an early burning migiit’ kill ofi.* tho weeds without 
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damaging tlie more vigorous seedliugs, but for trealdy aeediings d 
late tboTOugb burning is probably preferable. i * 

Mr. Dawkins’ theory is that jdantatious burnt over before the 
2nd rains need only be weeded sufficiently to prevent the beedlings 
being suppressed by weeds. The area ib then cither cut over and 
burnt or simply burnt in the following hot weather. It is too soon 
to say yet wheUicr this method uill rc&ult in a saving of expense 
or not but the. results so far promise well. The result of burning 
is an early and vigorous groAvth of coppice shoots of teak which 
can keep ahead of the weeds and thus render any great expense of 
'Weeding unnecessary. 


, n . — Walking Plam and Statiblia. 

(Sample plots.) ' 

Yield tables . — ^Reports of all the older existing sample plots have 
now been received from the Divisional Forest, Officers. With fc^v 
exceptions thoy have mostly been discarded as useless. Only those 
made by the Forest Research Officer betwepx 1914 and 1917 and a' 
few, ehiefly for girth iuerement only, made ly, Working Plans 
Officers, are of any use. 

During the year 11 now sample plots have been made in teak 
plantations in Tharrawaddy and Zigon' Divisions and 6 old plots 
have been remeasured and reorganised on the latest methods. One 
sample plot fof ascertaining the girth increment of Diptcrocarpus 
alalus was also remeasured. Progress was extremely idow owing 
to the difficulty of obtaining labour at any price. '^Most of the ^ 
new sample plots made are in plantations of from >15 to 30 years 
old. This coincides with the period during whieh,the area planted 
annually was at its maximum. Owing to the way in which tatmgya 
plantations were stopped from 1906 until the revival of planting 
in 1918 it is extremely hard to get sample plots in plantations 
betuecn the age of 5 and 15 years. On the other hand, uith the 
exception of one or two plots in really old plantations such as those 
at Myoduun and Rangyl, started by Bir Dietrich Brandis, it has so 
far been found impossible to obtain suitable plots in plantations 
made in Uic bOA'cntics or early eighties. Even the sample plots made 
ore far from sldi^actory in regard to stocking as it is almost im- 
possible <Lo' find even half an acre of fully stocked plantation. The 
probable reason of this is that the older plantations were not snffl- 
Oicnlly tended dtiring yontli and thinning has been started so late 
that the cioiiTns hcASi lost their vigour and are unable to develop 
and fill up gaps. 

i The following figures for girth increment, though' based on only 
h limited number of trees in the natural forest and sometimes ove^ 

• only a limited period, may-meverthdess bo interesting. 
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Althougli Iheso figures, especially for the apccirV'of which only a 
few trees arc available, arc far from reliable they do incljcalo roughly 
the relative I’atcs of 'growth for each specie!;. Unfortunately many 
of the old sample trees Xr^rc badl^ chosen niul w'crc often dominalcd 
gr suppressed' 
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Voliimo idblcs . — ^Data for rongli ouftum tables have been, coming 
in from teak finns and from Divisional Forest Officers. Since tho 
close of the jeor it has been found possible to issue a tentative volume 
table for teak in Tharrat^addy Division and it is hoped to -work up 
further rcsnlis later. 


Central, Provinces. , 

The outstanding feature of the year ivns the after-effects of the 
rain failure in 1920 and the c:ircptional and prolonged incidence of 
the hot TV'cathcr of 1921. Over lialf a lakli of teak trees 1* in girth 
and upwards dic<l in the kfai'klianda and Waingaiia Felling Series 
alone. Teak trees also sufferad to n less extent in Dhabo, Ahiri 
Leased, and Sironcha Fnngcs. Tn the last range large numbers of 
ain {TerJifinalia fomentosa) and dJiaura (Anoffcisus latifoUa) of 
all ages -died off. A remarkable feature everywhere was the whole- 
sale dying off of the pcstilcnital Iron! creeper {Zizyplins Oenoplia) 
owing to tho sinking of the water table. 

Natural Eegeneraiton. — Teak, ain (Tcrminalia tomeniosa) and 
tendit (Diospgros Melanoxylon) practically prodneed no seed. Tho 
ntoJitva dower crop Avas abundant and gave promise of good seed at 
the elose of the year. Teak coppiec was pretty good but was every- 
where affected by tho drought and in the six worked coupes of tho 
Markhanda Fdling Series nearly one half of the hitherto promising 
coppice died off. 

Nursery Work — Steps were taken at tlic close of the year to 
establish a send nursery at Allapilli. 

Artificial regeneration . — Steps were taken at the close of the year 
to sow up wltli teak one aero of an area cleared of bamboos in com- 
partment 33 'Working Cirdc I Allapilli Bangc. 

Hiinnings and Cleanings . — ^The usual cutting back operations were 
•carried out throughout 13.214 1 acres of the Divisiod in the interests 
of teak. 

Working Plans and Statistics. Yield taVles . — ^The existing sample 
plots were measured up. 

No new research work was undertaken in any of the divisions of 
the Northern Circlo xrith the exception of two sample plots opened 
recentiy at Sarastal in ihc North-Mandla Division to ascertain : — 

(1) Tho iSiitc of girth increment and volume increment of sol 

trees ^uuder light and heavy thinnings, 

(2) The Hud, of thinnings required, 

(3) The rate of growth of coppice, 

(4) The pondition of natural regeneration if overhead" canopy 

is opened, • , - * 

(5) Damage to coppice and seedlings by frosi. 



(6) Damage by fircj 

(7) 'Wbetlior biippro&uou bus been Ibe cause o£ the trees Tbilisi' 

ing below 3 ' in girtb nil tbcbc ygars, 

(8) IV'bclbcr natural rcgciicralioii is locbiiig on account o£ there 

being insulBcicut light on' (be ground. 


The four sample plots of Jubbulporc-Nansiugbpiir mentioned in 
the last year’s report were lualutaiucd. The rate of growth there 
appears to be slow. 


In the Jubbulpore-Xnrsingbpur Division larwad Cassia aurieu~ 
lala sowing was cnriied out on .i Minill scale witli iinsntivfacloiy 
results. 

Sal ItcyincraiioH . — Details of four sal regeneration plots laid out 
in May 1920 in South Raipur Dhisien were given in last year’s report. 
The regeneration bns in mob ctisc improved but the progress is not 
}ct sufficient- to give any decisive ivsitlts. Two new plots of ^ aero 
.each were laid out, Nos. V and T1 'irilb the object of testing the ciTcct 
of burning on regeneration. Both plots were elenr felled in May 
1921 and. plot No. V was burnt and TT unburnt. Tiic result after 
the rains was a profuse growth of grass in both plol.s. In February 
and March altciiipts were again made to burn plot No. V but without 
success. The surrounding forest btirnl easily carlj' in March but 
this plot would not bum. The reason is by no means clear. 

!An experimental plot was opened in the Sarnstal llangc to see 
the result of light and heavy thinnings on sal crops. 

f 

'A strip 20' wide and 103 yards long was cut in a snl area in the 
Sarastal Bunge to note the cilcct of light on regeneration. 

Some teak coppice shoots were mcusuivd with a view to reduce 
the grazing clasurc of 10 years, the results arc given below with an 
outline of the ads'autagc.s uf redneing the grazing closure from ten 
years to. five years in the Dhniiwahi Bunge nt least. 

1. Grazing after 'o years helps to Arced the forest mid thus helps 
the groAvfii of the co])piec slioois and also giA’cs seeds a chance of 
falling to the ground. 


2. Fire protcclloii enn he ruditved niHl jn-opcr protection AA'ould 

only he nccc.ssary for 5 coupes in cneh Felling ijcric.s. .The remainder 

could he burnt in November and December. ' h* 

' 

8. !Morc entile could he admitted in many plnce.pmid the roA'cnno 
jncrcascd on grazing tiiid expenditure on lire protuction reduced. 


4. Pprhaps~a1.sO slop many illicit griizing eases ami thus gi\’c moro 
lime bolli to Mihoidinales .snd 1). F. O.. for foivstry f SO leak 
coppice shoots Ai'ore measured in 4 rliffereni eoujies of 4 din'erent 
Felling .Series (coupes No. 20) (Felling bVricb II, III, IV. and y), 

UFUID 
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fi'Iic Average o£ cac^ Felling Series ^ras !— 


GiiUii. 


A(^ 3 }cnrs. 


II. 

III. 


V. 

y. 


8iV 


3!’ 

0^0 

Pcight from 4' to 

15' 


see 


Avptngo il!5* 
ATcngoO'. 


SO teak co})picc sltoote vcrc mcn^red as abcn’c in eoupcs No. 17 
o£ Felling Sci-ics II to V and the results arc as follows : — 


Ghth. 

II. III. IV. V. 

8J* lOJl* 7i* 8iV A\cioge B/bV 1?' l«sh. 

llciglil from 13' to 28'. 

45 teak coppice shoots in coupes No. 15 o£ Felling Series 11 and 
111 guTC the following results : — 


OJ' 12K* ... Atotob® Birth lOS*. 

Uoight from 18' to S3' ... ... An>nge height 18'. 

From these data a 5 years old copi>iec shoot would be aibout T*' 
iu girth and l.'i' high. 


Coora. 

t 

Killino Lanlam loilh Sodium Artcnile.— Halt a gallon o£ so^nm 
arsenite, 25 per cent, solution, svas handed over to the Somwnrpct 
Faugc OIBcer and tlic same quantity to the Fraserpet Nangc Officer 
with instruction to dilute it to 10 per cent, solution and to treat denso 
lantana with the 10 per cent, solution (o) hy cutting the stem near 
ground level and painting, the cut snrfac.c and (b) by scraping tho 
hark off the lantana stems in a ring near the base and painting the 
scraped surfaces. 

The 25 per cent, solution was got from Slcssia. Pony & Co., 
Madras, and cobt Its. 6 per gallon dclh'crcd iu Cooxg. Tho cost of 
1 gallon of 10 per emit, solution therefore works out at lls. 2*2-0 pec 
gallon delivered iu c'oorgt • \ 

PZotjd.— 

'I * , . j'j f 

" The Somw..i3iei> Itniigc Officer used j gallons of tho 10 per 
cent. solutionMo- treat as per (o) above and witli this'quanfity was 
able to treat 8,850 sq. feet or about ^tli acre. Tlicrcforo to treat 
1 aerg by this luctbcd costs §..x j ss Ps. 7-8*0. Labour cmpldyed 
for cutting ^antiina over 8,850 '<<q. feel, 7 men coolies at 6 oAnos 
anA 5 women pid hoj-s afli nnnas b= P*!. U-14-0., Therefore post of 
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labour per bore is Rs. 3 8-3 2-0. Total cost of solution plvs labonr’ 
per acre = Ra. 26-4-0. 

Plot B.— • ‘ ' 

The iremaiiiiiig ^ gahon of dio 10 per cOntr solution was used to 
treat as per (&) above and with this quantity was able to treat 
3,720 sq. ft. or' about aero. .Therefore to treat 1 acre by this 
method cost's V* = 18*0-0. Labour employed for scrap- 

ing lantana over 3,720 sq. ft., 6 men coolies at 6 annas and 6 women 
and boys nt»4 nnnao *= Rs. 3-12-0, therefore cost of labour per 
acre is Rs. 43. Total cost of solution phi<t labour por acre = Rs. 63. 

The cutting and painting of lantana in Plot A was done on 22nd, 
23rd, and 25tli October 1921 and the rcraping and painting of 
lantana in Plot B on 23tli and 26tli October 1921. 

The area dealt with in Somwarpet Range lies about ^ mile to the 
cast of iSomwai'pct village. 

Fraserpet Range . — 

Plot A. (Cutting lantana dose to the ground and painting the 
<mt surface). 7fiSd sq. 'ft. of dense lantaim -wore treated. Labour 
employed 5 men at 6 annas each and 1 boy at 4 annas = Rs. 2-2-0 
(for fV acre) . Cost of 3- gallon 10 per cent, solntion is (for 
acre s= Rs. 1-8-0. Total (for acre) Rs. .3-30-0.* 
therefore cost of labomr per acre i. Rs. 11 — ^11 — 0 

„ cost of solution per acre » m m m „ ' 8 — 4—0 


Total cost per acre m „ 19 — ^15—0 


Plot B . — 

(Scrapiihg oif the barl: in a ring near the base and painting the 
scraped surfaces). 7jS12 sq. ft. were tvcatcil. 

Labour employed 9 men at G annas each (for-^acre) Rs. 3 — 6 — 0 
Cost of J gallons 10 per cent, wlatiou (for^^ acre) „ 1—8 — 0 


Total (for acre)-’ Rs. 4 — 14—0 


therefore cost of labour per acre. ,'w 

Cost of i .gallons 10 per eent. solnt^p pop acin 


Rs. 18—9—0 
« 8 - 4 ^ 


Rs» 26-^13-^0 

^ 
r • 


The cxpcrimoiil iras done in both plots A nndji'on 26th and 27lli 
October 1921. On 20th November 1921 'the Fraserpet Range Officer 
reports that of 300 stumps in plo^.4. only 30 slumps were dead and 
the balance wore sending np shoots ,f^cqn the base of the sUtmp. Jp 
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tlot B on 20Hi November 1921 28 slumps were dead, the balance of 
72 slumps n-cre surriring. 

Tlic RornTrarDet Bnngc Olliccr reported that on 18th February 
1922 shoots from cut slumps ^vcVe coming up in Plot A. Seedlings 
also existed. In Plot B Bool slioots had made an appearance and 
moreover the ringed lantaiia was not deed. A few seedlings were 
also noticed in this plot. 

Mr. J. Prioris* Expcrimcai on Spike in Sandal.— Mr. J. Prions 
accompanied by the Deputy Conservator of Forests and Commissioner 
made some initial cxporlmcnts into the effects of injecting a liquid 
antiseptic pi'opai'dtioii, of iiis o^vn compounding, Avilli a liypodcrmic 
syringe into the stems of spiked sandal tiecs on loth June 1922. 

The trees .were dealt with as follon-s : — 


Va. 

af Apitraximito 

hS. rwii. 





Xatnn of experimnit. 



SpiVa canflnedlo too 
orthiKjonne Ijniieli 


Ationt to iKr cent 
kpiLcd 


Had been pollarded, 
pnanmaUf apiLed lop 
naainir bcin ntno.rd 
TIic npron tb Inane l|. 
ea ne itinbtl; npilcd. 

rarponetnnpiip 

JUmat 7" per enJt 
■piVed ttrr Binked 
jiarh Ion donn 

Slrat tall tfee SO per 
cent spiled 


Blljbtlj rpiUd 


Spiked Inanelira itmoird 


olT tlM> enl mifoie uneued 
atbh a mlxtnce of putt) and on 
antiCeptie. 

SpIVrdbnnclica not reittond, n 
ilali of lark remored. 

Injected 0) diifelnni lot mlnce> 
of tilt trial tnrpa'allon on each 
nde ottbealnn at V lirlrht 
In all nliont lOidnldona urnl 
In }I»LnplH.cd 

Apaln lemored Ilia whale fo'ian 
In takbe the top nelit ofl 
ajaln. f 


nowfit bilertednawilhXiii. 9. 

Took tqiolToa in Xo S Into 
oiniieoftapal t’em InJcclrd 
1 1 diriamna lot lijriDne). 
Ccanrd enl lop niili imtl). 

InJaetrtl 1Pdm«lana(o(aTriD>e) 
into carh nile of tne. 


ditnuni into each I 


b^^edlS 


HoalthT, tat iitnatcd InJeeted 10 diTldon dowi. 

Mar ppiUd iiei^« 
nOimt 

Comiditclf aiaUd Injretedddo n of ISdhiBloni 

CWllw 

“nlllir'ilMlca close Xot injected 
toXo 0. , 


npUli T tffO , 0 itnVed M atiempt wan undo lo Inject 
aimt 10 ja^ to the the tree ulth dbnM!. Cotton 


Oi^pnr udi. nf nm 
uanviu'da hndio, 
beeideroad 


wool uhlah lud lieen fc^t 
Binpt } lionr'Inon ine'alon 
undirtliD Mtk of o dma>«d 
tNo wan plind KimilarU nnifar 
the bail, of the health) tm. 


nennikn IhtedlSUi 
^ June loa. 


To olnena fntnn 
derelopmut of 
•pike Foimler to 
nport arhui aplka 
tcjppein. 


To oheerre wholher 
inJeeUon aflleta 
health of liM and 
whether opikodnal. 
sbhen. 

LetOfu eontrol tree 
ndr Lipirtaeut Ko 
9* 


Itllh a Tlew to ero 
if tree icmame free 
temdieeife 


To 1 e d «ned with 
retennee to Xo (• 
the peemapUen 
iHinc that Imtn 8 
and 10 are Ilkelyto 
•pet apiko owlnp to 
paipliiqultjr to apik* 
ed ndehtonn To 
•eo if Xo Ok^oIT 
noro luhtlT than 
Xo 10 
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' Madras. 

The number of oxpcrimcntal plots under the control of this olfied 
■was increased during the year from 42 to 62. Of the 62 plots, 27 
are situated in the neighbourhood of the Chen.it Xair Eescrvp, 
Dhoni, 10 in South Malabar and 23 in South Mangalore. 

The chief problem under investigation is the regeneration of 
both evergreen and deciduous forests ivith evergreen spceics, the 
degree of shade under which seedlings can be best established and 
at what stage in their development further light ahoiild be admit- 
ted. Four ewrgreen species were experimented with in plots laid 
out in 1920 in the deciduous forests of the Dhoni valley. These 
have failed partly because too much slmdc was originally removed, 
as a result dS which the first hot weather killed off large numbers of 
seedlings, -and partly because the soil is ,so very light and porous 
that it will not retain sufilcicnt inoisttive if exposed to give the seed- 
lings a fair chance. An attempt to establish regeneration of iropra- 
parviflora, DieJtopsis cUipiiea, Mangtfrra indica and Ariocarpus 
hirsuUi by sowing under varying degrees of evergreen shade in the 
Seppal valley was unsuceessful becan-e the majority of the trees 
girded in the upper and middle storey' were not killed. 

4 

Although experiments in Dhoni and Seppal vnlle.vs have not as 
yet produced many positive results, n considerable amonnt of 
useful infonnntion on the regeneration of Jfepra Itns been collected 
from South Canara and Cdorg and by the end of another 'hot 
season there should be sntreient material at hand to justify tlic pub- 
lication of a separate hiilletin on this si)ecies. 

In the Nilainbur Teak Plantations JTopra parr! flora and Ar/o- 
carpu^ hinuia svere being experimented with as possible uiifl»'r- 
wood for teak, hut all work came to a htniidstill in August with 
the beginning of the Moplah rebellion, and has not yet been re- 
started. 

Katural regeneration . — ^Por investigation into the l)e-,t method 
of uncovering natural seedlings 2 sets of jdots Iiave been laid out ; 
but owing to the fact that many of the girdled trees did not die, )]o 
satisfactory results have yet been obtained. 

Each set of plots was divided up into five snl)-])Iots ns follows : — 

(1) all weeds and shrubs of inferior species below .20' Jiejght 

cut out ; ’ 

(2) all weeds and shrubs cut out and trees .‘cirming Ihe middle 

storey girdled ; / . 

(3) .si! weeds and shrubs eut out and trees of inferior iniscel- 

Inncous species foming Ihp top storey girdled ; 

(4) all weeds and shrubs cut mpj' rfll hut the valuobic trees 

girdled ; 
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' '(6) notbing 'done by way of weeding or girdling.' I 

To discover -wbat kind of opening has benefited the growth, re* 
suits have to be observed after at least one or two growing seasons. 
As a result of similar uncovering carried out In Coorg, a marked 
increase in height groAvth was obtained. 

With a view to discovci'ing the effect of growth while young 
of some of the more important natural seedlings of evergreen 
species when they are fully exposed to siin in an evergreen typo of 
forest one plot of 100 square yards was laid out in the Scppnl 
valley, in May 1020, and the whole shade was removed in it and 
the seedlings were enumerated and staked. The ago of the seedlings 
at the time of the experiment was believed to be 3 to 5 years, or 
moTo. 


The following were the results noticed in Ucccmhcr 1921 .* — 


* 

Avenigo hb 
on Sfith Augttit 
lOSI. 

Avornjw ht. 
on Std Decom- 
Lcr It^l. 

Tnarenio. 

Cab^ipttnm 

••• 

S0*f*8* 

31*1' 

' *12* 

IWetuaferrea ... 

•M 

28‘83* 

29*88’ 


Dichopsit etlfptica 

•as 

lB-31* 

M-44* ‘ 

1*10* 

OMlUnta ereelsa 

••s 

1818’ 

ID 42* 

1*2I* 


In all the above cases of uncovering the letting in of light was 
sudden. Farther experiments hare to he mode to see the pffecs 
of admitting more and more light in each growing season in one • 
ond the same plot so that the plot would bo subjected to direct 
sunlight at the end of 4* or 5 years. 

Seeds . — ^Esqicrimcnts were carried out to ascertain the best method 
of collecting seed. In the ca<>p of Artocarpus hirsuia it was found 
that seeds extracted from perishing fruits dropped under mature 
trees and sown three days after collection germinated to the extent 
of 100 per cent, in one ease and^ 88 per cent, in another, while of 
seeds of flio same age but plucked off direct from branches of trees 
78 per cent, have germinated. In the ease of Hopea parvtfiora no 
material difference was noticed hetween seeds directly plucked from 
branohes and tlyiSo dropped uiutho ground, hut it may bo taken that 
collection from* the ground is preferable. 

^Ab re^ai'ds'liireatmout of seeds the following conidnslons were 
come to (1) remdv 1 of pericarp {Arfoearpits Jiirsuta) liad no effect 
on germination, (2) making did not appear to fa^unr germination, 

(3) • removal jpf uings ijlopca 'paty^flora) did not affect germination 

(4) seeds kep£ in niuif pni^hj^i month hermetically closed and 
Wried under givund for iiS tp HG days have germinated 5 per c(}nt. 

(5) boiled and soaked seeds of Termimlia tomentosa give a large 
percentage of sueees8,(t1&j ^pcrlment wiU be repeated).^ 
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fixperiiucuts 'were carried out to ascertain i£ possible tbO 
rliflfnrftnftA jf any between -the germinatious of seed collected from 
different localities and also of seeds collected from different sizes or 
ages of trees. Certain rcsiiilts were obtained but 'to draw definite 
conclusions it requires furtiier investigalion to see if similar results 
are obtained in respect of seeds eoUeeted from different localities but 
from trees of the same size. 

Aa the result of one experiment with Artoearpus Mrsiita it was 
found tliat seeds collected from large trees germinate better 'than 
those collected from small trees. 

Best condiiionj required for germination . — ^From the experiments 
so far made it appears that no special conditions are necessary to 
effect germination excepting the fact that the seeds should be frcdi 
and should be from mature trees. But it may be^noted that the 
percentage of germination of seeds so^vu in the open was always 
higher than -those of seeds sown under diade. 

The statement appended below bho-ws the minimnwi time taken 
for each species of seed to germinate. ' 


Artoearpus hirauta 

X 

t*. ' 

'Ar. 

X 

>. 24 days. 

OmeUna arborea . 

*< 

K F 

K 

B 

p 12 days. 

Tateria indiea 


> X 

y 

W 

. 1} months. 

Bopea paroiflora 

:< 

pr 'B 

A 

■b 

11 days. 

JUrdwiehia pinnata 

• 


•* 

A 

. 21 months. 

Teiiainalia iomeUtosa 


• « 

• 

b 

. 15 days. 

Dichopeis elUptica 


y • 

ji 

y 

> 21 months. 

Xylia asylooarpa 

• 

> 

• .'I 


K 

> 10 days. 

Balanocarpus utilis 

• 

•* y 

B 


0 days. 

From the experiments carried out to 

sec how long seeds retain 

their power of germination midcr ordinary conditions it has beim 

recorded that seeds of — 




f 


Xylia aeylocarpa keep 

vitality up to 

• 

e 

• 

. 15 day:. 

Gmelina atborea 


do.f 

K 


> 30 days. 

‘Artoearpus hirauta 


do. 

> 


> 7 days. 

Terminalia panieulata 


do, * 

• 

»*<• 

B 61 months. 

JLopea parviflora 


' doi- . 

■ 


, . 7 days. 

BardwioTcia pinnata 


do. • V 



15 days. 

Terminalia toMenihsa 


do. 

V 

• 

>• 

3 months. 

Zayerstroemiia Flos Beginae do. ' '> 



^.^•■210 days.. ' 

Biachofla 'javanica 


do. 

• 


28 dftys. 

BombttX' malabarianm 
Balanocarpus utilis 

/ 

do,! \ - 

' 

' do. f 

« 

• 

• 

• 

86 days. 

« 

. 11 days. 

Uditia cordifolitt 



A 

i _ .05 doyb. 
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'As regards soil preparation no special conditions seem nccessaty 
to effect germination. 

It miglit also be noted that the results of experiments show that 
seeds sown and protected from sun by a brushwood covering gave a 
lai^gcr percentage in aU the eases. 

Nursery Work was carried out in the 3 *ear under report whidi 
started with 5 nurseries, one in Palghat Division, one in South 
Caiiara.and 3 in South hfalabar Divisions. Two more were laid out 
during the early part of tiie year, one at hluudakndn'\m in South 
Malabar, the other in Scppal volley of Palghat Division. The total 
cost of maiutonaneo of these nurseries in the year amounted to 
Bs. 657-8-0. 

^Artificial rcgeneralion. — (a) Experiments were carried out tOi 
discover if Jlopea could be raised in n pure crop in a deciduous type 
of forest, 4 plots being laid out at Dhoni. 

Plot I. — 'Was complete!}* in the open. Seeds souh in May 

and June 1921. 

Plot II. — Seeds sown in May and June 1921 under ^adc of 
the existing trees. * 

Plot III.' — Seeds sown under light shade such as that afforded 
. by tho middle storey ^of an open, mixed decidnons 
forest. ... 

Plot IV. — Seeds sown under ligl\,t shado formed by tho t(^ 

storey of deciduous species. ~ 

• • • " 

(5) To discover thc^dogrcc o£,bhadq necessary to establish regene- 
ration, by artificial means, of the more valuable evergreen species in 
an c^’crgrccn type 'of fo'rcst 5 contiguous plots were laid out in June 
1921 in Scppal volley and seeds of .the following species dibbled in, 
Ariocarpus hirswia, Mangifera indica, DicTiopsis pHipiica. 

To come to any definite coudusiou on tho effect of various degrees 
' of light let in, the growth requires observation for at least 2 hot 
weathers. ... , 

. (c) To discover if .pure crops of tlic following species could be 
raised by dibbling or planting 6 plots have been laid out at Dhqn| 
and the growth in' the several eases is noted below. , 


8pi!L*n. 

.'4 ■ *> 

* 

, ^alwoAlvlot. 

■ > . 

e 

,Siui* lomr » 3Xxt 1021 , 

ScniTiu S'; SiavxvT 
lOii. 

Weeded.' 

% • 
Oimveled. 

Weeded. 

Ut. 

UniKcded 

Jit. 

VaUHuMica ••• 

... 

(Ua 


ID30 ( 

1* 

X 

u* 


' m * 1 


U 

1021 d 

0» 

60 

0* 

2ratg(f laifitea 

DiUded andor a 


/ n(57 

1030 sa 

SJ’ 

6 

»>• 


I^t OTOrlieBd 
Hmdi> et tlmdiBB 

• 







dgudnona tnc>. 


h 



* 

_ 


1 



lOSl ISO 

0» 

T* ' 

•'I* 

4 
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Hopca pamiflora, from broadcast sonin^; of 1910 exposed to light in 1920, by remoring middle stor^, 

alimbs and ireeds. 
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Ssssi iovv XV Mjlt 1Q2U 

SinviTAU nr JAirvAmT 
1428. 

Bpeeloi. 

Halnn ot plot. 




I_ 



Weeded. 

DuHcoded. 

Weeded. 

nt. 

Uuweeded, 

ill. 

JBanlox mala- 

Completely open 

1 

167 

. 236 

1320 M 

8*' 

06 

O'l" 

tarfniM. 







JfomtaT irbIo* 
larieum* 

Dibbled under e 
lietat oiatbcBd 

693 

U3 

1026 lU 

I'd* 

31 

S' to' 

ibedo ot atondiDB 
tree*/ 



• 





Omef/tia 

rnlljr cevcoed to 

728 

636 

1620 17 

6' 


7'S» 


inn. 



1021 06 

1» 


1' 

ZtrmtaaUa font- 

Dibbled under llgiit 

ra 


1821 61 

4* 


oM 

BHtafB. 

ebidr. 



^ 1 

1 

HlH 



Kon^All the olion plai* mw rpvnrn in sr« IBSl wliui tli< loirlogt at IBSO tilled. 

((?) Thi-ee ploti> have been laid oni in the compound of tlio 
Forest Hest house nt Pnrappn to discover the most siiitablc ago at 
which and the extent to uhicli natural seedlings of Hopca can sue- 
ccssfull}’ be transplanted and also to sec what the ciTcct will bo of 
pruning tlie root before transplanting .seedlings. One to 5 ycni's were 
planted, .some with roots intact and an equal number with roots 
pruned. The following are the results recorded. 


Plot 

^ 0 . 

/ 

2 fo, and ago 

StraririM ix FFimtrAnv 1022 . 

Bate of planting. 

1 

of 

oocdling.. 

] 

Of Ihoao pianlcd 
with loots intact. 

Of Uioeo with 
loots pinned. 

1 



No. 

■■ 

No. 

lit. 

I. 

4 - 7*20 ... 1 

23 I year ... 

10 


1.1 

8 }’ 


* M ••• 

26 2 yearn ... 

17 


19 

11 ’ 


6 - 7-20 

SB 3 „ 

17 

34 ’ 

10 

11 * 

J 

19 - 7-20 

2 sJ 4 ai t«« 

14 

17 }’ 

14 

17 }* 

'IT, 

7 : 8-20 

100 1 year ... 

1 C 

or 

C 4 

»r 


»» ••• 

100 2 yenn .. 

14 

7 }’ 

2 S 

8 * 


8 - 8-20 

loo 8 II t«« 

48 

0 

lU’ 

60 

11 * 


If ••• 

•100 4 IP *••• 

' 46 

Hi’ 

60 

12 i’ 


* 

It 

103 6 „ 


i . 11 * 

'v 06 

19 J' 

HI. 

0 * 11-20 


, 1 

0 " 

% 

9 ’■••• 

- 0 }' 


lO-V -20 . ... 

f 


8 

7 » 

[H 

, 7 ».‘ 


• » ••• 


.X. JO 

01 .’ 

r 

•to 

»» ^ 


9 * 

H 

'.r 


» • • I -■ • ' ' I I I 

LaPiOI) jg 
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(e) The Inst esperimentnl plot Initl out '<ras to ascertain the 
coppiciiigr poner o£ 'Oine of the inoie Viiluable natural hccdliii^s of 
overgreoo spccirs if they are out hack in the event of tlicir being 
damaged during the fdling and removal of the overwood in the 
general scheme of exploitation in the Chennt Nair evergreen 


forest. 

- 



Speoioi. 

No. of BPcdlingf 
coppiced. 

Coppioo bIioo'U 
counted on. 



24-8-21. 

14-12:21. 

Slschopsl* dUptiea ... 

io 

1 1 

1 

Oullenia exetUa ... ••• 

143 

5 

40 

iTesunfirrea 

ID 

7 

IS 

Calopigllum lomeTitotum .. 

S 

nit 

nil 

Miicellaneoni ... ... 

Sll 

41 

111 

Total ... 

610 

Si 

105 


It is still too soon to draw an>* definite conelusion, 

(/) suggested by the Imperial Silvienltuiist in his inspection 
notes of May 1921, one plot half an acre in extent lias been laid 
out in the Scppal valley of Chenat Nnir R. P. to discover if evergreen 
species can. be gro<i n by direct sowing in the open on prepared soil. 

The plot will be dibbled in hfay 1922. 

Comparison Iclween ^neet sowing and transplanting . — ^No cx> 
periment has yet been made in this direction. But all the experi- 
ments made in transplating were -with reference to . — 

“ 'What species can bear transplanting ” and the following arc 
the results earned out. 


Name of apeciei. 


Age of leedliiigi tmniplaiitcd. 

Fcicentage of 
auccc*4s 

Harduiekia pinnata 

• •• 

S montha. 

64*05 

Sopeo parvifiora 

•«s 

6 .. 

fl:*25 

JTglia xgloearpa /' 

I 

see 

3 m r- 

18*38' 

Vaferia indiea^^. 

I* * * 

s * 

•et 

» 

76 

Temin^iafitiittniosa 


3 montha and 8 week:. 

80*66 , 

Terminalia paiueniata 


.5 inonthio 

67150 . 

Jtrioeai^UM hmuta 

• SO 

« 


SO 

OmelitM erSeiea 

ess 

, trl^dntba. ,• 

^ s 

90 . 

. * ‘o 

. - * 
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The above results go to show that in preference to dibbling 
of seeds transplaming could be resorted to, with every prospect of 
success. But the best age for transplanting remains to be. as* 
certained. 

Stump Planting. — ^At the instance of the Conservator of Forests, 
Y1 Circle, planting stumps Of Gmeitva arhorea and Bonibax malabari’ 
cum was attempted. Seedlings one year old (above 3' high), werg 
out leaving 3'^ root and 3*' stem Of each. 

Of 20< stumps of Qmelinajirborea planted on 2nd August 1921, 
13 were found established and of 21 Bombax 20 had survived at the 
end of December 1921. 

. , I 

Working Plana and Statiattea. 

Held Tables.— A number of plots are being muntaihed. la 
South Mangalore the periodical diameter and height increrngnt 
of Ropea trees of known age, grown in an evra-aged mixed forest 
condition, on a second class soil arc being recorded in the Parappa 
teak plantations. An average diameter increment of .27^ per 
annum was recorded for the five years ending 1916 and ,of .32* 
for the five years ending 1921. ^ 

Three plots were laid out in Pillarkhan in 1921 for comparative 
research with regard to volume increment and general development 
in height, form factor, diameter, etc., of Ropea parviflora grown in 
a puip crop ill second elasv soil. The next measurements of these 
plots are due in 1927. ^ 

Four plots were laid down by the Central Institute in 1916-17 
at Mundanthorai to ascertain' the volume increment and develop- 
ment of teak coppice with standards. These were transferred to 
Madras in 1919-20. 

The remeasuroments due in ^anuAgy 1922 in the plots in South 
Malabar could not be carried out owing to the Mnp lab distur- 
banees. 


Punjab. 

a 

'As mentioned in the previous year research t^rk in the Kulu 
Division is being oontinued to ascei^ain .the best' method of ke- 
geucrating the hpnice and silver fir • woods, but^owing to the 
shortage of labour and the iinsaleability 'ct the outtdtm. exploited 
jErom certaip. of the forcsis in which research is Seuig ’carried out 
the work was retarded. A papei dn this subject was written by 
Mr. H. h. Wright, Deputy Conservator of Forests, and Tmln Parma 
Nand, Sxtra Assistant Conservator 'uf Forests and read at the 
^Punjab Forest, Confercucii in Felima^ 1922. .Similar research 
has been started' in the l^asliahr Dhision duriner the vear. '> 

» t — - t 
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In t.ho Afforestation Division research work has been started 
111 connection witli tlic airorrbtntion of llic Pabl)i Beserve. 

I 

The ffhairimnirt Olive Flcntation was placed nuder the charge 
of a trained Snpcnisor tuivardb the end of the year, but the succesi 
of tho iiTantntion Beems rather donbtful as the fruit yidd of the 
croii suffcici badl 3 ' in j'cars when there ib a shortage of rains. If 
the quantity of fruit produced daring nest year is not satisfaetorj' 
the question of ah.indoniiig the experiment iviU have to be con- 
sidered. 

The propagation of lao irhich was started in tho Hoshiarpur 
Division last year has mado satisfactory progress during this year, 
although the larvae were attacked b}' a species of large block nnt 
in August 1921. More than 1,100 trees have been definitely infected 
with lao and further cxtoiuiion is being made. The sale of the 
season’s crop was frustrated bj* tbo local non-co-operators, who 
prevented the buyers from bidding. 

■ .The experiments in regard to tho correct rotation for cutting 
over bamboos were contumed in the ICniigrii and Ilosliiarpur Divi- 
bions and final results will be available nc\( 3 'car. 

Experimental boilings of cucnlj'ptns bpccics were tried ^ 
Eangra and Simla Divisions but failed. The experiment is also 
being tried in tho Kot Lakhpat Plantation, but no definite result 
hab yet been attained. 

Fames annosus, the fungus iihieh attacks young deodar, continued 
to bo nuder obs<*<'i ation in tlic Kulu and Baslinhr Divisions, but no 
satisfactot?' remeHy agijinst its attacks has j'ct been found. 

The experimencnl Tc.sring of Belladona was continued in the 
Nagkelo Reserved Forest, Simla Division, as reported last year, but 
no definite result has s'ct been arrived at. 

Food and fodder crops are being raised experimentally hf* a 
number of deodar and Icail fbresis in older to ascertain whether 
this affords a prompt or economical means of regeneration. In 
some patches of forest destroyed in lost j'ear’s fires Wheat crops 
were recently seen to be very promising, in others buckwheat and 
potatoes are being extensivdy grown, liigurcs at present availablo 
show that one. crop will not as a rule pay for the labour of (dearing 
the ground of burnt saplings, t 

'' Jhmm Fbovotoes. 

Experimental Silviculture, 

'* *• 

(?enerai.-~6qnstaut endenVourb have been made to improve the 
standard of all sihionltniul .operations and some success hos been 
qbtaiued. In the best managed divisions there is a distinct improve-^ 
meat in all dasses of markings but much remains to be done before 
this ' aspect of biivicultuLC. can be eonsidored satisfaetoiy. The 
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correct technique o£ regeneration markinga,^ the proper treatment 
of regeneration areah, efficient thinnings an^'cleanings and the best 
methods of aitificial reproduction have been matters to which the 
Conservator of Forests, Worldng* Plans Circle, has repeatedly 
drawn attention and on which his advice is frequently sought by 
divisional officers.* Notes on items of iuterefit have been circulated 
and endeavours have been made to keep the liisecutive Staff informed 
of the progress of knowledge and to stimulate the interest of all in 
scimtiflo foxgstiy. , 

The work earned out in the Silviculture division has followed 
as closely ac possible the printed programme of research for the 
Working Flans and Silvicultural Peseareh Circle. For the first 
6 months of the year, the shortage of sl^ff in the Province neces* . 
sitated the SiUdeultuiist’s holding charge of the llaldwaxii division 
in addition, but from the beginning of the working season, for almost 
thb first time since the creation of the post, the Silvicultuiist was 
le£t tmtesaxmeUad wiiSJt ether dstiei sad wee free to devote s22 2iie 
energies to pui'e Research. Thereby* the programme of research 
work carried out received a great stimulus, and much useful and 
important work was taken in hand. 

Natural Regeneration. — (1) (Sal). The natural regeneration 
of the sal reinains by far the m0'»t important silvicultural problem 
of the province. Murii has been leanit on (he subject as the result 
of the researohos of several officers and it oah be said with some eon* 
fidenoe that the problem is well on the way towards Po l n t-io n. 

The series of important experiments in TailrTimnwHi 04 referred 
to in last year’s report were continued and extended. It must .again 
be emphasised that this research is directed towards a study of the 
conditions of development of a seedling crop already on the ground, 
and not a study of requirements for getting such a crop. The results 
obtained during the year may he briefly suinmariBed. 

A. — In the areas clear felled and heavily felled. 

(1) The very heavy fdling and intenslYe conversion results in 
considerable trampling and smashiiig of the young sal plants, and* 
enormous aeemnulations pf slash and debris.* Wlicn this is burnt 
off, a fieive fire results, and after the fire the existing phtnts of all 
sorts are almost entir^ cut hac^ flush with 'the ground, an d axe 
invisible. The ground is left bare, with a fertile deposit of asln 

. (2) This trampling and buniing'^c'as foU^^ed ly the fiercest and 

driest hot weather on record. Despite this, tlie sn^ plants f ?ff nt up 
healthy ^oots in large numbers, whi&h 'mccessfnlly persisted until 
the rains hroko. This proves .that ti^pre is of drought 

killing the young plants on these good qii^ty 'RTi«ilv>» 

t 

(3), Throughout the rains and subsequent edd weather, the young 
sal plants preserved a very healthy appeavaucc and dibwed no indi- 
cations of wanting to die hack (in mark^ Contrast to'tkg plan* " in 
&e sdjqmihg unfelled areas) . 
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(4) At the beginning of the follo\riiig hot vredtber a high per cent, 
of the young plants commenced new growth, putting ont new ehoots 
from the top of the previous years. growth, and no# from the base or 
root stoek. In most cases the 12 months’ growth equalled the growth 
of the previous 7 years I 

f5) Weed growth and grass came up very vigorously in the 
fdled areas, and in November appeared to be smothering the young 
plants, but by April i1 vas csidcnt that the young sal mudi prefers 
the conditions of open growtli, witii the inevitable severer competi- 
tion of n eeiH to the closed canopy with a layer of decaying sal leaves. 

((S) The percentage of survival in the heavily fdled and burnt 
areas amounted to 65 per cent.' 

In the adjoining unfelled and unbnmt areas the percentage of 
sitrvival was 49 per cent. 

a 

B. — ^In the unfeUed and uiibumt areas. 

The coiidiliou of the.young sal plants throughout the year uqs 
extremdy poor. A large per cent, disappeared altogether, and the 
remainder showed very littie upward growth. 

These results condusivdy diow that even the most drastic treat- 
ment posbihle is better for the young sal plants than attempting to 
nurse them up under a heavy didterwood, without removing the 
mat of dead sal leaves, which in the rains form an acid airless 
blanket, and have a most deleterious effect on the young plants. 

It nort’ remains to be seen to what extent*^the young sal plants 
will succeed in struggling up through the mord Augorous weed 
groAvth, and how many years it will take. It is believed that in the 
heavily felled axeas, the young plants (9^ to 2' high at the time 
of felling), will be firmly established and free of the grass and 
weeds in from 6 to 8* years of the felling, without any further 
assistance. ~ 

During tlic year the scries of experimental 25, acre plots was 
extended by the addition of 2 plots with strip fdlings as advocated 
by Mr. Hole and one plot with didterwood fdlings, the idea being to 
compare the losults between the two methods. Also the surrounding 
forest (except for a 25 acre control plot) was burnt early in April 
without felling, to remove .tlfr^la.^'cr of dry sal leaves, to see what 
th§ effect of me^ burning without fdling will be. 

In the coux^ of a f^ year^ it is hoped to obtain condusiva 
resnlts froi^Ihis series ojt^ large scale experiments which may have 
an^SipportanV influence oh the future management of the large areas 
(400,000 to 500,000 acres) of Bllabar, Plains hnd Tarai forests of the 
TTnit^ Provinces. .Similar large scale experiments of 25 acres were^ 
also commenced during the*^Ear in South Eheri mid North Ehent' 
in different types of sal* forests. The results will bo noted next 
yrni-. 
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Sereral divisional officers contributed to this investigation, la 
Dchra Dun Ur. Uatbnra Prasad Bliobi continued his cxncrimcnts 
at Lachiwala designed to show the simplicity of regenerating a sal 
forest containing a more or leas profuse advance growth under cir> 
oumstances which do not admit of a system of simple coppiee as in 
Gorakhpur. The system resolves itself into — 

(1) Selecting the seed trees 20 — 25 to the acre. ^ 

(2) Cutting eveiything else clean. 

(3) Burning what remains of the slosh after more or less com* 

plete conversion. 

(4) Bcgenerating by coppiee wherever available and elsewhere 

by seed. 

Most exeollont results have been obtained with the coppice both 
in the sheltcrwood and clear felling but the latter method wll not 
^bo persisted in as the frest hasard is loo great. Mr. Bhola writes as 
follows : — 

LaeTiitoala plot.-^(l) In the months of May and June 1921 almost 
all the now shoots were broused by deer but they soon recovered and 
immediately made up the loss. No damage from frost was seen in 
cither of the plots, only a few plants \vere slightly elfceted. 

(2) The development of coppice shoots in both the plots was 
good. Th' average height growth in the clear felled and shelter 
•wood plots was 79 and 103 inches resspectively. 

(3) No natural reproduction of 1921 was noticeable in the shelter- 
wood area as the rains ^rere late, though sal seed was abundant. 

(4) The weed growth of harop, Clerodcndron infortunatum, 
Jraraundj. Carissa spinarutn and mtinj grass was noticeable in both 
the areas but did not appear to be doing any damage at present. 

(5) Half of each of these plots comprising an area of about 10 
acres was thinned in the month of April 1922 at n cost of Hs. 12. 

Timli Bange. — (1) No damage from frost,' some browsing by deer 
was seen* in the clear felled area and a little in the shelterwood plot. 

^ (2) The growth of coppico shoots in tho dear idled area is more 
•vigorous than in the other. 

(3) Seedlmg crop of 1921 is very sc^ty ™ the plots. 

(4) The, weed gresvlh, especially’’ that of maljahnn, Bauhinia 

"VahUi, was enormous in the clear felled'; area while .Olprodendron 
infortunatum appeared in the shell cl’wood< ploL Tins jvoed groyvth 
does not appear to tie doing any damage at present. v ' 

Two new sheltcrwood sample pjiots of 10 acres cafth “were laid out 
in the Lachiwala and Timli Ranges clo]^ to the old ou'cs,,all materiel 
^ept the shdferwood •was idled and finioved and the areas bunit 
m April 1922. The results wiU appctii* in. the next year's repbrt. 
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I 

Xispennients witii fire as ,a means of stunnlatiiig the reprodnetion^ 
of sol "Till reducing hearj evergreen Tuidergrowth were carried out in 
Lansdowne, North Kheii, Bahraicih and Gonda divibions ^id buxn- 
ing has invariably given good ]*csalts. A complete carpet of sal seed* 
TiTigg tras obtained in this way in G 41& of North Kheri whereas in 
the ordinary forest there \^as little or‘ no i*eproduction. 

Onr above experiments have therefore shown ns the wa 3 ' to obtain 
germination' and the Bhldwani ones the way to make these seedlings 
grow, so that we are 'well on the way to complete success. Tlie Con- 
servator has devoted considerable attentiou to the proper treatment 
of sal under coppice with standards and management has been much 
improved in revised working plans. The simple coppice SFBtem of 
Gorakhpur continues to give exeelleut results. A modification of 
the routine by substituting burning for unremuneralive deanings 
was suggested by the Conspi-vator, 'Working Plans Circle, after his 
rains tour 'and at the next revision of the plan the rotation will be 
lengthened in accordance with the results exhibited by the new yield 
tables for sal. 

(2) Xiacellaneous Species . — Several important and interesting 
remits have been establi^ed and will be noted on by species. 

(a) HalSu (Adina cordifolia) (t) Following the fierce burning of 
the sladi and fdling debris in* La^manmandi C4, mentioned above, 
a magnifiernt and almost complete crop of nntnrnl haldn seedlings 
appeared in the rnnis wherever a smouldering log or a half burnt 
stem had e&ctively baked the soil, killed the Aveeds, and left a thick 
deposit of ash. Thdr devdopmmit was rcmar^bly good, and 
although many disappeared in the cold weather and all were grazed 
back by deer — sufiScient seedlings have survived, and will it is be- 
lieved, now continue to survive, to form a complete cropr (However, 
as this is primarily a sal regeneration area, the JiaJdn plants will 
be kept back if found to interfere with sal plants). In the nrijm’niTig 
unbumt areas, not a single haldu seedling came up. The method of 
obtaining successful natural regeneration at a mmimTin' of cost and 
trouble is now fairly evident for rich moist soils overlying the 
Bhabar graA'ds. The future development of these haMu mpiningH 
will be carefully noted: 

(n) The SO acre plot of natural lialdn regeneration (mixed with 
khair, aissoo and JQr 0 teptolea>.regeneration) in the Nandhanr old 
river bed which .was 'fenced last year by the Special Forest OfScer, 
Tarai and Bhabar^^tates, was' carefully noted, and the following 
pointa established ^ ’ 

(1) vTJic,;h£l«lM jfiahfs show'cd no material growth daring the 

bnt^bmftined in leaf to late in November, long after 
- ('theV^lants In the' surrounding tract open to grazing had 
leafless.'” . * . ' 

(2) THe^ plants rem^Oj^leafiess and inconspicuous until'" April 

when new leaves^were again formed, tiie,^plants 

^owed indioatioi^-ofi 'idiooting up. 
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(3) dlosnre to grazing greatly improved the condition of 
the fiissoo plants, which ^ot up vigorously during the 
year, and were most Aourishing. ' 

(4) Generally speaking it is' evident that closure to gramng had 

O' a most bcucficciit result on the experimental area, and 

in 6 or 8 years it appears certain that a well establidied 
crop of young trees will bo established. It proves that 
it is only heavy grazing which prevents the natural 
a^orestation of those bare old river beds. 

(m) Very similar results have been noted vrith natural Iiaidu 

seedlings in tlic areas closed to grazing of the Haldwani lantana 

plantations (refe'rred to below),' which will in time contain a fair 

percentage of natural haldu trees. The plants are stiU affected by 

the grazing of Nilgai, but are gradually growing into safely. 

* ^ 

It may be said with confidence that the problem of Jutldu regen- 
eration, vrliich for so many years was a perplexing conundrum to 
Forest Ofiacers, is rapidly approaching satisfactory solution, and the 
secret of success appears to lie in careful attention to the following 
factors : — • ' * 

1. The seed and the young seedlings must be protected from 
flooding and froiEk being washed away. 

. 2. The soil must'bc clean, loose, and preferably fairly porous. 

8. Complete freedom from weeds. 

4. Subsequent protection fi'om grazing. 

With these 4 factors assured, success is almost certain. 

As regards the hill conifers, methods of natural regeneration 
of the ehir, hail and deodar are well-known. The natural regen- 
eration of ian oak under a shelterwood is being undertahou in 
Banikhet. 

Artificial regeneration, — Sail i — The feature of the year is the 
suceessf'^ solution of the ‘problem of the artificial regeneration 
of sal in the Gorakhpur coppice coupes. 

These experiments have a history dating back to 1914, and it 
is mostly a history of failure in which much knowledge has been 
gained. The complete history of Sie Bamgarh-Tilkonia experi- 
ments has been written by hir. Wood and pUbl^hed in the Lidian, 
Forester ” for February 1922 at pages 53' to^ this contains 
. all the information up to August 1921. Sinc£ th:St.„[|;ime what has 
to be oonsiddred is the effect of one grow^ season whic)L,!^ast 
been a favourable one, and it can^e said that ih aU_'(>n,<!es'flLQse, 
plants which were not doing well are still not doing •^^ 'an^'^t 
those'which were doing well have coni^nued to ^ow'lsre^, promise. 
At the same time the matter cannot -be. disniissed in t^ report' at 
tids point. ■ -t , 

LlFBIli 



The clear falling siytitem “was adopted in Gorakhpur with con- 
fidence leavened 'with, misgiving. It was known that when 
y abundance of young poleii osislcd, the response o£ the shoots on 
the clcarfclled areas was extraprdinaiy. At the same time the. 
greatest optimist at that time oould not say for certain what would 
happen where young poles did not exist. No one knew how to 
regenerate sal with certainty, and no true Forester could con- 
template with equanimity* the prospect of creating blanks, 
especially as there were not ineoubidcrable areas where young 
poles did not exist. 

The following methods were suceessivdy tried in order to 
induce regeneration. 

lieaving seed bearers on the blear fellings resulted in a complete 
failure -and was soon given up. 

Sowing under the old crop in prepared patches and wounding 
the soil and sowing. Failed. 

Transplanting root and shoot cuttings of saL A complete and 
final failure after prolonged careful trial. ^ 

Digging and sowing under the old canopy opon^-out. Has 

failed. ? 

0 

Digging and preparing the land and sowing and tending the 
sal in the open on the dear fellings. This has been a success. . 

This -work was done in coupe 2, Tilkouia, under forest conditions. 
An uufeneed area exposed to ilUcit grazing and fire. It has stood 
the test of a bad rains, a frosty cold weather for these parts, a bad 
hot weather and a fire. The plants have remained healthy and 
sound for 2 years and in the year under report have come 
through and are now thoroughly established. 

It can now be said therefore that when clear felling is adopted 
in this division that, barring causes over which we have no cantrol, 
artificial regeneration of blanks created by dear felling can be 
successfully carried out with a confident expectation of success, 
and it is hardly possible for any one not in chargo of the division 
to realise -tho rcUof whidi this knowledge gives. Costs are still 
high and the work has not yet rcachod the stage of doilnite routine, 
but that is a matter of detail w^eh time -will sot right. The key 
discovery has been made and oineo -Ihe dose of -the period -under 
report it has been possible to commence preparationB for -the cul- 
tivation of sd >i^ith -heldi crops whibh should lead to the artifieial 
r^eneration of 80 acrbs^at a oost amounting to practically niL If 
f^t^woxk/s^'eccds^^^ihen all diffloultics, both silvicultural and^ 
.-^Si^i^^wiilllmvo b^een removed and our regeneration Operations 
■wm not hppeay on the debit'dde of our budget at alL ^ ' 

It is prp^ra that the rept^f;^hioh at last records snco^&'tbis 
niatter should contain the name of .Pandit Ham Battan,ya -re^aoulBr 
Foijgst Banger who hww hwATCnn executivg bh^eie of the from 



tho beginning and 'whose care and diligence, os 'wdl as bis 
sil-dcnltural sense has 'been beyond all praise. 


Two small scale experiments ‘were made in Dolpoldira planta- 
tion, (an area spbject to severe frost) 'to examine the possibilities 
'of artifieial regeneration of sal, (a) in the open, (b) under a 
sheltcrwood of mssoo. Hesults will bo noted nest year. 

Experiments in artificial sal regeneration in the dry soils of 
Jaspur Range are under tbo Divisional Forest OfSecr, Ramnagar, 
but nothing can be done till a good seed year arrives. 

Miscelliitu’ouf Species. — ^Thc sowing and planting of miscellaneous 

species ■was continued in the experimental garden at Haldwani ; in 

the Dolpokhra plantation and on an extensive scale by Mr. Murphy, 

Special Forest Officer, Tarsi and Bhnbar Government Estatess. 

This officer has obtained vory considerable success and much of 

the knowledge available is due to his efforts. Sdldv, Successful 

results have been obtained in the Tarai plantations at Lalkua with 

transplanting small natural haldu seedling ^2^ months old) in 

September. A good percentage survived the cold weather and 

started new growth in March and ApriL 
« 

Sain {Terminalia tomentoaa). — ^The general bad quality and 
shortage of seed last year prevents very much being done ‘with this 
species, but the experiments carried out in S. Ehcri, Horai, Dol* 
pokhra, etc., suggest . — 

» • 

1. That a moist rieh loam or fairly stiff clay loam is dciiirablc for 
this species, which foils on gra'velly or loose sandy soils. 


2. That it is intensely liable to damage by grazing of deer, hares, 
cattle, etc. ' 


3. That on favourable soils, and if adequately protected from 
grazing, its regeneration is a comparatively simple matter, and it 
grows up quid^v without dying back. Sdloptelca integrifolia. All 
experiments with artificial regeneration of this species in iho open 
have faCed, and it appears essentially to be a species to bo regenerated 
under a shelterwood of sissoo on loose sandy or gravelly soil. 


Sissoo {Dalbcrgia Sissoo) i — ■'Very -considerable success has been 
obtained with this species over a wide range of . conditions, and it 
appears pre-eminently the chief spociCs 'for afforestation on dry 
gravelly or sandy soils or loose fertile loams l^t not on stiff nna 
clays. Its natural regeneration appears largt^ eoiftlhed to new river 
beds and landdips. , . ' • ,,i. f 

A ‘Wide range of experiments -with other importa^t.BbnlmVl^ecies 
(amongst which diould be mentioned Acacitif Odfe^Jivy.AnoafiKsys 
IttHfolia, Bgmiax mataiarievm, Latest fomia pa^iftora' Gmilina 
orborea, bamboos, etc.), have also 'brtn' stitcted, and results ‘will be 
noted as ih^ become available. 
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'Afforesiation . — ^Thc Trork in tiic Aitorestation Division vras con- 
tinued and the plantations tvero «xtcndGd by 2,000 acres. Hardwiekia 
binatQ, Albizzia proecra, and Acacia Catechu irerc experimented urith 
on a considerable scale. Babul ivould be an excellent species but for 
frost ‘wbieh causes great losses in all low lying* areas. An experiment 
in connection with local races of babul seed is in hand. A sdieme 
for the afforestation of the North Khcri phnntas is under preparation 
but it is doubtful whether the expenditure can be justified at the 
present time. ’ .. 

The attempts to grow sibsoo as a bhclter to the frost bitten sal 
shoots in the cliandars of South Khcri and Pilibhit have not so far 
been attended with much success but this matter will be again taken 
up. ‘ 

Thinnings and Cleanings . — ^Theso operations arc prescribed in all 
new working plans botli in high forest and coppice crops, the ni^cnqr 
of this work has been repeatedly pointed out and is at length being 
realised by the Excentive Staff. 

SilvicvUural Hgiicms . — ^Thc slielfcrwood iiybtcm is now a standard 
, s^’stem for the sal forests of the province wherever the localiiy and 
the growing stock justify this method of trentnient. The essence of 
the iQrstem is ns follows : — 

' (1) Develop a good crop by constant Ibiiining. 

(2) Obtain regeneration by bnming. 

(3) Open the canopy bomcwlmt hcas'ily. 

(4) Cultivate the soil where this mnst be done to obtain seedling 
. reproduction. 

(6) Cut back advance growth drastically. 

(6) Coppice to count as good as seedling reproduction. 

A new qrotom has been developed for the Nawadia forests of 
Pilibhit. A start is made with the ordinary coppice with standards, 
blanks in the coppice are filled up artificially, the standards are 
thinned out and finally removed within 10 years leaving the coppice 
to develop into high forest, where selection is retained ; a yield by 
volume has been subslilutcd for a yidd by area and good silvicultgro 
insisted on? Tt has been definitely psinblisbed tbot simple sal coppice 
is iiol a buitabb' .Ml\kulfin<d -isteni whuc iiobt vhiinaifc is to be 
C3^eeted. > 

' » • ' • 

I JSL—iV^erkiiig Plana and Statistics. 

jriio\planB for the>Dclira Dun, Saharanpur, Landsdowne, North 
Kher^l^utit Khcri and Pilibhit Dirisions were under re\^on during 
'the ydar. 'The' plan for Ghaluata Cantonment forests yas finiriied 
and published and the prclim&aiywreport on the Gonda forests was 
ptepared. All the abo\'o plans are on up to date lines and need not 
fear comparison with the plans of continental Europe. The porition 



Bs regards plans is now normal. Five to six important plans can be 
dealt with at one time and the oi^anisafion and supervision of the 
work enable plans to be prepared by officers too junior or inexperi- 
enced to bo entrusted with this work under the old conditions, imdcr 
whidi a man .was sent to. mako>p plan without any fixed poliey having 
been settled as to the lines on whieh the work should bo drawn up. 
The woi'k in. .the Silviculture division is intimately bound up with _ 
the preparation of ■working plans, both as regards experimental 
forestry and statistical work. The working' plans branch has now 
a complete knowledge of the forestry of the province and is in a 
position to keep the Executive staff in toueh with the latest discoveries 
and developments and to give the best ad'vice available on any subject. 
There can be no question that tho creation of the Woi'king Plans 
Circle has been of great benefit to the forestry of the United 
Provinces. 

A large amount of work has been done during tlu year in tho 
remeasnrement of old sal plots and laj'iiig out' of new plots.' 30 old 
plots were I’emcasnrcd, 20 new permanent plots laid out and measured, 
and 34 temporary plots were measured, totalling 84 plots. Simul- 
taneously. with the field work, the necessary calculations of tho plots 
and ' mca.siiremetits were made, involving much additional work 
' (whieh should theoretically he done at tlie Forest Pescareh Institute, 
Dclii’n Dun, but tho authoi'ities there indicated their shortage of staff 
rendered it quite impossible for them to do this work). The statis- 
.tieal staff (Ft. BUawani Datt, E.A.G., and Hanger Haghubans 
Swarup)' deserve great credit for tl/e hard work undertaken and 
successfully cari-icd through. 

This great mass of additional statistical data rendered it possible 
to commence the compilation of Yolnmc and Yield Tables for tho 
United Frovincos sal forests, and during the 3 months of tlio year 
under report, the writer was chiefiy engaged in tho preliminary cal- 
culations. These were completed, and the Yolumo and Yield Tables 
wore finished in May, after the close of the year under repox’t, and 
during tho coming year it is hoped to bring out an intci'csting and 
useful publication on the results. 

It will not be out of placo here to mention that tho results of 
research on snl carried out during the last 10 yearp by the Hescarch 
Officers at the Forest Hescarch Institute, DphraiDun, and in the 
province justify a practical revolution in systems of management 
of the , United Provinces sal forests of tlie Plains nfed Bhabar by — ‘ 
(a) Enabling moro scientific silsnepllurnl ^/item to'tako tho place 
■ of the old “ Selection with 'Improvement *' method'. .v/. ;• 

‘ (6) By reducing the rotation folr,pal by jougli^'SiS per cent. 

. £ ^ * * * * 

• and it is claimed Bint the money value of this'researeh xnll bo repre- 
sented, on a low and conservaiivo estimate, by nn increase of at lens t 
’ Hs, 10 lakhs pen anmim in the Provzuleial Forest Hcrcnucs. 
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Oiving to iha pressure of statistieBl \rork in conneotion ivitli salt 
very littlo attention could bo paid to the statistic*! of miscdlaneons 
$pecies, but during tiie year the foUo^nng sample plots were remeasur- 
ed or laid out — i ' ^ 

ShtsJum • • • M ■ « * » 8 

S&tiuH •• •• •• 

Jbmon •• •• •• •hH 

Bcgenoration espcrimenfs an the Improvement Working Circle, 
Hamnagar Divimon. 

Owing to the pressure of other works no experiments were taken 
in hand this year under this head, hut the experiments on haMi, 
hhair, som, ete., in hand in other areas are supplying useful informa- 
tion. It appears advisable to transfer the experiments under this 
head to the Gonda Division. 


Yield tables and sample plotsj — During the year a number of old 
sample plots in eihir and oak were remeasured and a number of new 
plots laid out, viz.. 


Ohir^ 


Old plots remeasured 
Now plots laid out 
Temporary plots 
Oak- 

Old plots remeasured 


.. IS 
.. 12 
.. 2 


$ 


.. 18' 


Unfortunately several plots' \tere severely damaged by the fires of 
1921. . 

There are still too few plots of the larger diameter classes to take 
up the compilation of a yield table. Farther plots will be laid out 
as opportunity occurs. 


Yarious miscellancoas investigations arc in hand. The experi- 
ment of cleaning undergrowth in ehir pine woods to see the effect, 
if any, on the flow of resin was continued with the following resulta : — 

StaUmont showing yield in Siuni Compartment 13, Experimented 

jiraa. 
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The beneficial rcanlt of removing •imdorgrowfli on tho yidd of 
resin is again demonstrated. It shonld bo noted in this connection 
that even if the flow of redu is not really affected tho yield per aero 
is improved in practice and the cost of tapping and collection are 
likely to bo reduced by clearing thick undergrowth, which is a great 
hindrance to resin tapping operations. 

A severe attack of Peridcrmitim eomplanoUtm on ehir was noticed 
in tho hot weather probably as the Result of last year’s fires. A paper 
on P. corticola was published by hir. Champion in tho “ Indian 
Forester ” for April and May 1922 and a paper on twist in chir by 
tho cnnip. author is awaited. Experiments with “ Atlas A ” and 
sodium ar.sciiito for tho poisoning of dtrubs and climbers were con- 
tinued with varying results. 

CHAPTER III. 

Botakv. 

Central Institute . ' 

Shortage of stafi! and equipment caused by finoncial stringent 
have materially restrioted research work during the year but some 
progress has been made with the items noted below. 

Oecotogy of Sal.—~A summary of most of tho cspcrimental work 
carried out up to date on the factors influencing tho development 
of sol seedlings was published during the year (Indian Forept • 
Jtceords, Volume VIII, Fort II, 1921). Based on these results an 
experimental trial with a groupnium-strip system of regeneration 
was suggested for certain types of sal forest. This S3'5tcm pos- 
sessed two features which rendered it troublesome to work on a 
large scale, vie . : — 

(1) tho prescription that only altovnatc strips shonld be regene- 

rated, the regeneration of the intervening strips not 
being undertaken until tho second half of tho rotation. 

(2) the prescription regarding u chcbs-bonrd arrangement of 

patch fellings which arc gradually extended in tho form 
of strips. 

Tho object of (1) was to insure us comxilctc security as possible 
.from drought and frost damage, by the provision of adequate side- ' 
shade ^oth from tho east and west, and of (2) to diminish damage 
by heavy weed growth'. An inspection during the year of ono of 
tho Dehra experimental areas, 180 icet in diajneter, which was 
clear felled in 1915 and sown -with hiil' in pathos ri^’calcd the fact . 
that the seedling growth here now y^iv'mnch inoro mtisfaclbry..ihaa 
appeared, probable a!> first. The se^^ings hero 'dui^^rud consider- ' 
abty froii* drought during tho first few* ^'car/i but now, ycHt% 

. several hbve bccomo thoroughly established witli a Wight growth 
attaining 5-8 fegt. This, it is believed, justifies^ the conclusion that 
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the more convenient ^TStem. o£ contiunoiis strip feUings (whidi 
trill always insure side-sliado from at least one direction) can be 
safely adopted instead of that of alternate strips. In the second 
place, it is probable that, as suggested by Mr. U. Q. Trevor, weed 
grovpth can be sufScient]^ controlled by varying the width of the 
strips instead of by a chess-board arrangement of felling. 'With the 
co-operation of local ofScers in the United Provinces large scale 
tests of strip fellings on these modified lines have been carried out 
during the yew in the Debra Dufi and Haldwani Divirions. 

The only factor irhich at present appears likely to militate 
against the success of the system is damage by rats. In the Ddira 
Dun cscpeiiments these animals have been responsible for very 
heavy mortality amdug the young sal plants by biting through the 
sappy tap roots of vigorous seedlings and saplings. As mentioned 
in last year’s report, however, it is believed Jhat tiiis damage wiU 
be relatively unimportant when work is carried out on a larger scale. 
During the year, also, it was noticed that rat damage appears to 
be invariably worst where there is a heavy gro\vth of grass espe- 
cially of Imperata and large tufted'speoies of Saceharwm. The rats 
appear to be primarily attracted by the succulent rhizomes of 
the grasses on which they feed and incidentally they bite through 
the succulent sal roots which they oomie across in their burrowings 
in the grass. It is believed that grass growth and consequent^ 
rat damage can he adequately controlled by 'keeping thel strips 
■ narrow, by allowing all good coppice growth to develop on the 
strips and form a part of the future crop and by sowing sal thuddy 
and weeding during the early years, so that the seedlings may 
quickly form a diose canopy. 

The advantages of this strip system over the ordinary seeding 
friling method at present appear to be that it provides more suit- 
able conditions of soil moisture for seedling growth, greater 
seourity against weeds, greater concentration and better control of 
artificial sowings and cultural work. It also avoids the damage 
to the young growth occasioned in seeding-fdling areas by the fell- 
ing and export of the mother trees. At the same time the strips 
get the benefit of most of the natural seed produced by the trees 
on the edges of the cleared strips, ^y)latever success is eventually 
obtained with the strip system will be mainly due to Air. G. G. 
Trevor, Couservator of Workiug Plans in the United Province^ . 
to h£r. E. A. Smythics, Silviculturist, and to Messrs, n. G. Chamjiion 
and M. P. Bhola,’i^ivisional Forest Officers of Haldwani and Debra 
Dun xespeetivelarr^vho have heartily co-operated in the work of 
testing ^his systm^texpeiiiuenlally.- ^ 

* ^gstematierr-A. matter the importance of which has become in- 
creasingly evidi^ during tho^ji^car is that of disseminating widely 
through all •pi ntna of the Dcpirtmcnt a good praotacal knowledge 
of our forest species. It is frequently not realized Low much econo- 
mic development is 'hiu^med Ijy t,u msufiiciont kiwwlcdgo of speries 


on the part of local officers, 'wliidi makes it clifficnlt to collect infond.* 
ation regarding the local distribution and yield of conunercial 
products and to obtain samples of them for research purposes. It; 
is believed that two causes arc chiefly responsible for this, wa.— 

(1) a tendency which has been somewhat prevalent in the past 
to t.ln'wlf that a forest officer who studies and tries to 
’ " know ^vell the plants in his forest is gradually beeoming 

“ only a botanist ’’.and is therefore decreasing in value 
as a practical forest officer ; 

' (2) 'the fact that llie classical detailed floras now available in 

India, indispensable though these undoubtedly arc, do 
not sufficiently facilitate the successful identifleation 
of species by the average forest officer. 

As regards the first point, tlio idea appears 1o be due to a misimder- 
standing, on the one hand, regarding the lines of work Avhich fall 
. within the legitimate scope of the science of botany and on the 
other hand as to the kind of botany which an efficient forest officer 
ought to know. The decision as to the correct botanical name for 
any particular species or other group depends upon herbarium ivork 
and a study of the herborium specimens, plates and original dcscrip> 
tions on which those groups 01*0 based and which are tlic authority 
for the various published specific and varietal names. Forest 
Officers,, as a rule, have neitlier the lime nor Oie opi>ortunity for 
doing much work of this kind which should he done by the expert 
herbarium botanist. On the other hand, what is usually called 
field work which comprises a stu'dy of the living plants in the forest, 
6t the characters which enable us to recognize them in the forest at 
different seasons of the year and of the range of variation 
which these exhibit forms a necessary part of forest botany and, 
to a more or less eousiderahle extent, is an essential part of the 
equipment of every efficient forest officer in India. A great deal 
could he done by those local forest officers who know their plants well 
in Uie way of helping other forest officers to increase tlieir know* 
ledge in this respect wliile, if senior officers made it clear that they 
considered a good knowledge of loc^l species neccssaiy for effici- 
ency, it is helicved'tliat a considerable improvement would result. 

» ^ 

As regards the GccDnd pointy cilForts have been made for many 
yeahs to encourage forest officers tvlio have stu^d. their plants, in 
the forest to prepare Miiall simple floras, each oi^ of which dealing 
.with a small area* and therefore a rcslrldtcd species an^ 

in which forest characters arc '^ilifedd/a^ .far as po^i^ic in Ih&^koys' ' 
and dcBoriptions. With. the'‘ob 36 ctX<>f acoclerajiifi^ this a 
scheme for the systematic preparati!^ of descriptit'U li6ts,.bf.8p^pips 
was drawn up by tbc Forest 'Botanv)? in 1913 which' ^ikfiqlioOTy' 

* .received the sanction of the Gc^&'nmenl, pf * India '^sco ■' Fof&tJ 
SuUcfiit No. 23, ‘Calcutta, 1914)..*^;hscriptiNm*li6t^ of'lhis kind, proj 
. with useful keys, are really \ 9 iy ‘efficient local forest floras 
UPRID . ’• -x - 


and it is believed that eneb pocket companions for tlie field dealing 
irith restricted areas irill always possess a permBuent value of their 
own. The first lists issued under this scheme '\vere those for the 
3 Forest Cirdes of the Central Provujiees by Alessrs. H. H. Haines 
and D. 0. Witt^vliieh were publish^ at Allahabad in 191G. A 
striking testimony to the value of these lists is afforded by the 
fact that although the Bombay Presidency is provided with 'two 
excellent detailed regional floras yet a Divisional Forest OfScer 
sen’ing in a Bombay distriet adjoining the Central Provinces recently 
informed the writer that he found the list dealing with the adjacent 
area of die Central Provinces more generally u^ul to him in his 
work than the Bombay floras. Similar lists, but in a prdiminaty 
form, were under preparation during the year for 'Ihe United 
Provinces by Osmastou and Mr. P. C. EAnjilaL 

This work lias also been carried a definite stage further during the 
year by the completion of a local forest flora for the Andamans by 
Hr. C. E. Parkinson, a .former forest student of Dchra Dun. 
Hr. Parkinson’s work has materially increased our knowledge 
regarding the speoies of the Islands. Four new species have been 
discovered and more than 180 of the indigenous species described 
in his book either have not been mentioned- at all or have not been 
reported as ocourring in the Andamans in Brandis ’a Indian Trees. 
Hr. Parkinson’s work has also indicated that several species which 
have been previously recorded for the Andamans probably do not 
occur in the Islands and that the well-known Andaman marble- 
wood is not yielded by Diospyros Kweii, Hiem, os has been hitherto 
thought to he the case. The following books were under prepara- 
tion during the year : the. Flora of Bihar and Orissa by Hr. H. H. 
Haines, a revised edition of the Forest Flora of the Pnnja’b by 
Mr. B. N. Parker, a Forest Flora end Descriptive Lists for Assam by 
Bai Bahadur Upendranath HanjnaL During the year 151 spceimeiis 
were identified at Ddbra Dun for inquirers and Hr. Parker, the qrs- 
tematic botanist, made a special study of Dipterocarpus, Acacia 
(groups cacsia and obumoa), Berheris and exotie ^ccics cultivated 
in Ladia. 


Pathology ^ — ^A careful study has been carried out by the 
Assistant Forest Botanist Hr. Abdul Hafiz Khan in co-operation 
with forest officers in Hadras with reference to the location and 
progressive accumulalion of starch in the tissues of spiked sandal 
and the question as to whether spiked plants .ever recover from the 
disease. 


PXblieaiions. — The Bcgeneraltoi^" of Sal Forests by B. S-'HoIe, 
Forest Bee irdt/vYoluiue Ylil, /Part II was published during the 
year ai)d'wbpk was coiUinned irti the Boiaiiy Manual by tlie Forest 
Botauisl^ and his staff. • , 


HcrbaViuiii.-— 2941 spccimcnb-J'crc added to the hcchariuln dutiiig 
the year tiio ohieC pontri^mtors .beiuGC HcEsrs. 0. G. Bogers, Chief 
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Conservator of Burma, R. N. Parker, A. E. Osmnston, P. 0. Knnjilal 
and ]^lr. B. L. Gupta, Assistant Forest Botanist. 

Library , — 86 volumes exclusive of periodicals ivcro added at 4 
cost of Its. 823. 

Tours.— Tho Forest Botanist toured in the United Provinces 
during the. year visiting the ITaldwani and Etawnli Divisions in. 
August iind tho Raninngar Division in November. 

126 consignments of seeds of 88 ppccics ircrr made in fulfilment 

of indents during the year. 

• 

Editon/ion.— Lectures ■were given ns nsnnl to the Provincial 
Classes during tho rains by the Forest Botanist and by the Assistant 
Botanists Messrs. B. L. pupta and Abdul Ilafix Khan ; the Forest 
Botanist conducted tlic botanical examinations of the senior 
Provincial Class and Mr. B. N. Parker those of the Banger Class 
in March. The botanical examinations at the Cawnporo 
Agricultural College were carried out by the Forest Botanist and 
the Assistant Forest Botapist Mr. B. L. Gupta in April 3921. 

The Forest Botanist held charge of the branch Ibi'ongbont 
the year. Mr. B. N. Parker joined the branch ns systomatio 
• botanist on December Gth, 1921. ^ 

Assam. 

OecoUgy^ — Obser\'ations made in the frontier tract on the 
requirements of Terminalia myrioearpa indicate that the species 
requires a good soil free from oi-gauic matter and plenty of light, 
any direct overhead shade appears to be fatal. Existing forests 
of tliis species have ai'iscn chiedy on the hcavj' deposit of silt which 
is brought down by the rivers and causes the death of any e xisting 
vegetation. It is therefore necessary to reproduce in the forests 
as close a condition to that which exists in nature in order to en- 
sure the rcgcncratidn ef the F.pceics. Kayca assamica has been 
observed to thrive best on light soils, namely loams with a vcr.r 
high percentage of gravel in admixture and wherever these condi- 
tions obtain its germination and reproduction arc excellent. 

Burma. 

A new edition of Mi’. Lace’s “ List of trees, shrubs and principal 
climbers, etc., recorded from Burma,” containing 'much additional 
information, was prepared bj'*Mr. A. Bodger and was, in the 'Press 
at tlie end of the year. ... * • -'i/ 

"Work in the Botanical Garden juyo continued during the 

year, but on a small seale only, oi,hi^ to w.mt of funds' to tho 
absence of ilr. Cooper, the Supcrii..‘cndcnt/ for, considerable periods 
q^Bangoon, ... 
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Mr. CoopetiWlio wns in phflrjri* of IliP Tlpvbnvhim at Mayuyo, 
Jiatl little time to devote to it and praelicnllr no pi-ogrcss \vns inadc. 

The following bamboos were loiuul in flower in the Tcna&scrim 
Cirelc during the year and many specimens were collected : — 

OxytenanMcra •nigrodliata o\cr coMidcnible ureas. 

Oxytnanthera alboeiliala over toBridenUo areas. 

Oxytmanthera parvifelia one elnmp found in Tlianngjin. 

Cejphaltntachgum peiyracUe licrc and there. 

JDendroratamus ttrielut here and there. 

Dendnealanui mcmlt^naefut here and there. 

Dendtoeulamut Braadisii line nml thrie. 

Samhum at undinaei a htn and there. 

Titbindainff (not jet identtCed) here and there. 

Tlam'bnsa poltpitorpha ocelli'^ in the north of the Thaton district 
but was not found in flower. It lias a cui ions form of growib, nmU}' 
of the culms being crooked. 

A bamboo in flower called icalhahnt was collected in the Karen 
lulls* of Toiinsoo, and the ^iunc baniboo was sent from AVest Salween 
as wanuc. This was Supposed to bo Tcmoi,toehy\m Jlelferi, Gamble, 
but the Fon'St Botanist reports that this name is incorrect and it 
may he a new gemis. Good spocinteits were colled for to settle the 
matter. t 


A large number of specimens were collected 1^' forest officers in 
the Teiinsscr'im Circle and the majority of these were Tcrified at 
('nlcutto, Dehrn Dun or Maymyo. JTicra Crepitam, h. was found at 
jifergui and had not previously been racorded from Burma. 

Enquiries were made in various parts of Burma ns to the 
abundanre of oaks and chcsbinte which could provide toniiing 
materials. Althmigli there arc hinny species and these trees ate 
widely distributed, it .appears that they do not occur over large 
enough areas ony where to make their commercial esploitatiou 
' possible. 


A. botanical survey of the very valuable and almost unknoyrn 
hardwood forests of Morgui avas begun, sets of botanical specimens 
and corresponding 'timber specimens being collected. 

The Divisional'Porcst Officer, North Tonngoo, sent to Dehrn Dp® 
specimens of tcak^dairngcd a fungus. The Poicst Botanist 

s<h rt*cd a sporophore of the eonu®®® 
hut no signs of a®y 


reported that ^fife speein 
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, CRAPTBRIV. 

FOBCST EcONOmCB. 

* K 

Central Institute. '• 

I 

The year 1921-1922 sbAt a complete evolution in the Economic 
Branch due to tlie inauguration of several new sections, the work of 
which. .will be' dealt with hereafter. At the close of last year 
specialists arrived in India to take charge of the Sections of Timber 
Seasoning, Timber Testing, and Paper Pulp. An officer of the 
Imperial Seiwiee stai'ted the Section of Minor Forest Products, while 
the post of Wood Technologist was filled at tho end of the year under 
report. Of the Upper and Leaver Grade Assistants’ posts sanctioned, 
only an Upper Qradc Assistant to the Officer in Charge, 
Timber Testing, was appointed, while Iiowcr Grade Assistants to botli. 
Timber Testing, Seasoning and Paper Pulp were appointed. A 
certain number of computers, and machine operators were also 
engaged and a Wood Worker was appointed by the Secretary of 
State. The above staff by no means represents that required for all 
the Sections, and though it was fully realised that it ifas most neces- 
sary to fill tho other appointment, the financial stringency rendered 
it impossible to do so. ^ 

With the exception of a portion of the Paper Pulp Plant, all 
machinery belonging to the various Sections, purcdiascd in England 
and Ami'rica, was received during the year under report. The 
work of checking and housing this experimental plant took up a 
great portion of tlie various officers’ time, while furtlier delay was 
caused by the housing accommodation being extremely limited. It 
was hoped that during the last cold season the laboratories and work- 
shops on tlie new site would bo ready for erecting .the plant, cbnt 
this was not the case, and therefore the greate'r part of the 
machiner}' had to be put in store. On the other hand it was thought 
advisable to erect as a temporary measure such machinery as was 
possible in tlie existing workshops and outhouses of the present 
Institute in order to cany on what work was possible in tho limited 
space available and to train a nucleus 'of machine operators. 

Tile ‘major portion of the Forest Eftonomist^ time was taken up , 
ill organising the ‘various Sections and nccbsaiy arrange- 

ments for erecting, as a temjioraQ^jn"jesui^*v5f|£» Testing And Wood 
-Working mncMnes it was possi^’f.i lo-/ f,Jn ’tlig^'dsting buildings. 
The Forest, jEcononilsf was a’sb siploj-^'^n propaVjn" pluq^ and 
lay-outs fqv the nCtf ..7.or.tii,-lW*‘ • now 

being erected and t^r f.iily to' ' a sboi:^‘li!l^* lo 

with the Officer in Cl. *gef ' tbfWise on tlm^braing-feC 

tim'oer -i I^Vw Delhi, . if thw^^Ulilizfttion WoVksliops -at 
^reilly, . visit to attei .J a ^ dC'ali the,Eailway Engiucenj 
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in Simlfl, a visit to CaleUttn to givo evidence 1)pfore the Fiqcal Com* 
mission and a more extended lonr to Burmn, nt the request of tlio 
Local Government, to submit a report on tbeir future policy in con* 
ncction with Economic research. 

A feature of the year's work was the llr&t Utilization Conference 
held in Indio, which was lorgcly nttondod by officers from all 
provinces. At this Conference the future policy of Utilization 
Circles and the development of Economic Research nt the Central 
Institute were fully discussed. This meeting marks one of the most 
important advances in Forest Utilization in India. 

There can he no doubt that though much has been done during 
the yoar under report to ‘develop the Economic JJrnncIi, considerably 
better roaiilts could have been obtained had (1) the new Inboiatories 
Olid buildings been ready in which to cracl the machinery and so 
allow the Sectional Officers to make the best of their opportunities 
and (2) had Imperial and Upper Grade Assiblants been appointed 
to the various Seetional Officers and thus give the specialists more 
time to train their Assistants to undertake the work when the new 
laboratories and workshops arc n running proposition. 

It is gratifying to be aide to record the great increase in tiic 
number of enquiries wiiicli have been received both from officials and 
from the commercial world, on subjects connected with all branches 
of our work. 

In order to assist •interested parties a Trade Supplement to the 
'* Indian Forester " is now issued monthly, this supplement is the 
outcome of a quotation list formerly published nt the end of the 
Indian' Forester and which has been gradually nm])liflcd year by 
year. This new departure in issuing a supplement lias been well 
received by the commercial community as is verified by the number 
of copies applied for. 

The jiindcqnncy of the clerical establishment has been a 
sniircc of continued difficulty and has considerably hampered thi^ 
correspondence work which has to he carried on with the commercial 
world. 
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2 . SLCtio7i of Timber 8eas(y>*^‘"1f' 

The Ofhrcv in Charge, Timber Bcasoniiig, fully occupied 

during tlic year in spile oC the fact that his seven dr^ng kilns are 
not yet sufdciently' advanced m eonstruction to permit of erecting 
the infernal machineiy connected -with th^so plants. He spent 
thrci months at Bareilly, putting the seasoniug kilns of the "Wood 
Working rii«titutc into u'orking order, training t'vo kiln operators and 
seasoning some 5,000 specimens of timber to be tested for cotton 
bobbins. In April 3921, he was sent, at the request of the Chief 
Engineer, New Delhi, to enquire into and submit a report on the 
seasoning of timber being used in the construction of the buildings 
at Baisina, and the result of this report isjlikcly to have far reaching 
effects. As an outcome of an enquiry from Bengal concerning the 
seasoning of ten-box woods a tcmpofhry somi-porlable lulu was 
erected at the Central Institute in which to curiy out the necessary 
axpocimAUJbr, This. Idlu was. alsa evaaOuI wvtb a view of demonstrat- 
ing the uses, possibilities and limitations of sitch kilns to^ the ofllccrs 
attending the Utilisation Conference. The results obtained in this 
kiln with soft woods were highly satisfactory^- Mr. Sweet made an , 
extensive tour in the United Provinces, Madras and Coorg to check 
the results of the natural seasoning experiments which had been in 
progress during tlic lost two years and has since been engaged in 
writing up the results, his report will shortly I>a submitted. 

At the request of the Director of Ordnaucc Mr. Sweet paid a 
visit to the Jubbulporc Gun Carriage PaettMT oud carried ont n 
prelimincry investigation in connection with the seasoning of their 
timbers whieli has resulted in a project being submitted to the 
military authorities making proposals for a more detailed enquiry 
into the subject. 


The work already carried out by the Officer in Charge Seasoning 
has led to a iiiiinhcr of enquiries being made both by offiuci’s of the 
Forest Department and by timber users, and it may bo said that a 
very satisfactory . start has been mado with ' this most important 
branch of research. 
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should be carried ouf, and Avhicli, \riili minor modifications, eventually 
received the hiiictioii of the Inspector General o£ Forests. This 
scheme o£ uorkiit{' uJll in future be hiionji ns Project T. of this 
branchy of the Forest Research. Institute. As Koon ns the mnchiiics 
Trcrc'in niiijiiii" order the first series of tests were carried out on 
lichalf of the Punjab Gorcniincnt to nseertniii the relative value of 
the red and white wood of spruce which iTsulted in clearly dcinon- 
sir.itlii!* that the led wood was equally ps stioiift ns the white iind 
could thcLclorc lie n*-cd, after treatment, for railway hlccpci%. TJic 
next «cl of tests cat lied out was for the Utilirntion Circle, Bareilly, 
wlio lind prepared n nnmher of hammer shaft woods of various 
species V hicli it was hoped might be suitable substitutes for imparled 
handles. The tests conclusively proved that the Indian suhstitiites 
were in ever},' way snitablc for the purpose. Conjointly with carry- 
ing out hammer shaft tests, routine tests according to Prajcct I were 
carried out on giccii lilnlnhnr and Central Piovinccs teak, while the 
Burma luricly will be tnhen up as soon as it comes fo band. Tlic 
tests according to Project I on Teruiinatia lomentosa have also been 
, started mid will be continued until complete. The next series of tests 
carried out were for a firm in Calcutta on plugs for concrete slceimrs 
ill order to detenninc, suitable woods for .the purpose and Acacia 
eraVica Ai*ns found to nnsw*cr the purpose fairly w*ell. Follovring • 
the spile pulling tests bn plugs, similar tests were cari'icd out on ' 
silver fir and deodar sleepers in order to compare the relative 
value of the former with a timber of standard species. Again, 
anotlier series of spike pulling tests were carried out on pyinlcado, 
Xylin dolttbnfornm, at the special request of the Agent of the 
Burma Railnay. At the request of the Madras Government n series 
ol strength (Cits W'crc carried out on four species and the results 
^ ill .sliorti}' he suhmitted. Towaisls the close of the year the Burma 
Oil Comiinny asked foe tests to he carried out with a vievw of finding 
suhstitiites for hickor}’ ti'scd for Sucker Rods iu oil wells, and an 
extensive enquiry is in progress. 


The total number of tests carried out during the year were as 
follows— 

Spike Pulling' Tests on 7 species ... 159 
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It can briefly be said that the results of 'the tests caiSed ont 
during ilie flrst year of vrorking bavo more than justified the engage- ' 
ment of a specialist for timber testing and the purchase of several 
expensive testing machine. To take one example, the very filrst tests 
carried out on red and white Vood of sprude proved that red wood 
could be used as wril as white wood for sleepers, thus allowing the 
Punjab Government to supply nearly 50 per cent, more sleepers of 
that species for treatment to Indian ^ilways. 


, 4. Section of Minor Forest Products. 

Satisfactory progress was made in consolirlDling the work of this 
section and at the same time the preliminary detailed work in con- 
nection with the forthcoming Empire Exhibition was carried out. 
In order that the Officer in Charge, liTinor Forest Products, when 
starting the section should have ns wide a knowledge as possible of 
all conditions in various parts of India and also to enable him to 
make the preliminary arrangements with the Ibcal Forest Officers in 
the various provinces in connection with the Empire Exliibition, 
he proceeded on tour early in November and visited Bengal, Assam, 
Bihar and Orissa, Burma, the Andamans, -Iifadras, Bombay and the 
Central Provinces. 

The question of utilising Soswellia serraia gnm-oleo-rerin has been 
under conmderatlon and experiment for a number of years, and during 
his tour the Officer in Charge, Minor Forest Products, took steps to 
develop the industry in the various provinces and it is thought has 
succeeded in developing an export trade in the raw material until 
such time as a start may be made to refine it in India. Us regards 
the progress of the enquiry it may be said that negotiations for a lease 
by a firm are in progress in the Bombay Presidency, while the ercotion 
of a solvent plant to deal with the separation of gum-rosin and tur- 
pentine is now being ereeted by the Gwalior Durbar, the results of 
whidi will be watched with interest. 

Experiments are in progress for'tapping gums of the hossora or 
iroffaeanfh series and much attention has been paid to this subject 
during the year under rewirw. Another enquiry which may lead 
to important results is in connection witli the leaves and bark of Vifex 
pedvncularis ; con'octly identified material has been distributed by' 
the Medical Research Depai'lment with which the Minor Forest 
Products Officer is working in eollnborntibn. , 

O^er enquiries in connection witK loeal^fibr^es. ^as.substitntes for 
imported material used by Tndfau Jj-ush * factorie^ have ‘been in 
piogre^, while the work o^'^opalSr -in which cons^d^rgble interest 
is^taken, has b’^cn much delajted due to' want bf BUfit,both'in t^ 
Minor FV)rest Products Gection' and fhJ Chemical. iBranrii. 

A trade index 'is bring prrpayf*,*^ uu is_ making satisfactory, 
progi'pss. Mr. Robertson, llie Officer m Oh'^iJB of this Geclion, has 
^ WUD 
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xendei^d mach assistance to the ritcr especially during the' time 
T 7 hen the Assistant Forest Economist had to be temporarily lent 
for instructional duties. 


ri. Pfclion of Tl'ood Utilization. 

Owing )n the workshops and testinsr laboratories not being in full 
working order the number of experiments carried out with the 
object of finding new uses for timbers, or substitutes for imported ' 
wood, were confined during the year under report to an extensive 
enquiry in connection with possible bobbin woods from hladras. The 
timber was sent in the log to the TJtfliration Circle. Bareilly, where 
it was converted into rough bobbin pieces and .seasoned in steam 
kilns by the Oiliccr in Charge, Seasoning, and then sent to England 
to one of the biggest bobbin factories to be tested. The report on 
^hese woods is now awaited. Similarly a number of Madras woods 
4?cre sent to the Utilization Circle, United Provinces, where they 
were converted, seniioned and tested JTor casks of wliich. however, 
only one or two showed an 3 ' promise at nil. 

A large number of enquiries were rcce'ived from firms os to woods 
suitable for a variety of purposes and information was supplied 
wherever possible from experionee cabled from former experiments. 
Until we have our Sections of Wood Teelmologj', Timber Testing, 
and Seasoning fully organised and their laboratories and work- 
shops complete, wc shall not be in a position to give the best informa- 
tion possible to cnquircra who seek uiformation as to suitable woods • 
for special purposes. ' • 


6. Seeiion of Wood Preservation. 

r 

In the ahsenee of a Wood Preservation Specialist neither was the 
experimental pressure plant creeted nor were any new experiments 
inaugurated. On the other hand the annual inspection was made 
of the expcrimcntol sleepers laid in open lines in order to determine 
the durability of various Indian timbers after treatment, and in this 
conneetion inspections of experimental sleepers were carried out in 
Burma, and near Lncknow’, Ilardwar, Quetta, Ferozcporc and 
Sukkur. These experiments have now' heen'in progress for ten yearn 
and may be ssid to have given very satisfactory results to dote. The 
writer attended a mceting'<6C ajl fee Chief lEngineers of Indian 
Bailways at Simla, when the .wliole 'subject of iren^tment of deepers 
Was very fnll3^ discussed and. the results of tlie above mentioned 
,ei^erimcnis1i'j t been fullj cvplainpd,- a resolnlion was passed by the,^ 
^Upference hUvi c*vJ-iife ’the oi^tion rJr treating plants at, all snitshlfl 
, ' cenms in Xn^aJ 'Besult^Q^hc experiments mqy therefore he said 
to he gfatjO^^., The Bailwaj'** authorities, as^a J[6' 

suit of our c^oriments, arg je^]iing a large creo^ting plant, while 
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at Icaat three other Railways in India hove similar projects tmder 
consideration. 

Two comprehensive notes oii the rcbults of these cspcriiuents have 
been prepared, one of Vi’liich will be issued as a Forest Record and 
the other, drawn up at the request of the Chief ISngiiicer of the Rail- 
way i^onrd, will bo published as a teolmical report by the Railways. 
The urgency of obtaining the services of a whole-time man to deal 
with this subject bcleomcs daily more apparent. 


7. Section of Paper Pulp, 

The cspcrimcntal pulp and paper plant which was ordered by 
Mr. Raitt, W’hile on depiitation in England, came to hand during the 
year, with the csccption of a portion of the paper making machinery 
whi^ is shortly cspccied to arrive in Dehra Dun. This plant has 
been checked and carefull}' housed. 

Enquiries received on the subjeot of supposed deterioration of 
sdbai grass for Uic manufacture of paper pulp have led to a scries 
of laboratoiy* cxpciumcnts' being carried out to verif}' these assump- 
tions and also with the objcei of improving the present methods of 
treatment in order to increase the yield and to reduce the amount of 
bleach necessary. 


An cuquiiy was carried out at the instigation of the Bihar and 
Orissa Oovernment as to the posbibilitics of w'orking bamboos for 
pulp in the iingul, Eambalpur and. Singhbhum Divisions of that 
province and the Officer in Charge, Paper Pulp Section, carried out 
a tour in that loCtility with the object of determining the principal 
factors governing the possibility of starting such on industry. The 
enquiry is now pending a dcUl survey as to outturn, which is being 
carried out by the local officers. 


At the request of tlic Superintendent of rlnils in the two provinces 
of Bihar and Orissa and Central Prorinces, the Officer in Chorge, 
Paper J*ii]p, carried out (.n ciiquiiy ns to iinprovcinent in the 
methods adopted in the mannfaetim! of hand made paper in the 
Central Jails and a report with recommendations was submitted on 
the subject. 


Tlie/^ ;ir under report has been signalized by an increased 
numba cn^quiries as to possibilities q| btaiting pulp and paper 
faotorie. v... various localities. 'Behcmcs«aro under contemplation 
in IVcstcrn and tSoUtherp India, in'Qujrul and the Norbada ter- 
ritories, in Chittagong and in the D* '.led Provinces. • . . 

" 'i. * - , :.r 

8. Section of Ir'jns., ' • ’ • 

The Officer in Charge Tans has^fa^m; wc-klng m B ?ma throat 
out the year and has carried out u srfrNcy’bf ehcstrui a»,.Poak boriw, 
l 9 avps and woods in the ncigKbou^wJod'of .;daymyo and is^ibout to 

4 • ** a • 
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proparc ou cxhaustivo report ou Uio subject. He bos £dso carried out 
a conudorable nxunber o£ tests ou various Diptcrocarpa and Tcrmirm- 
liaSf and on completiou o£ which work he will proceed to M6rgoi in 
the Tcnasscrim Girdo to cany out a survey of the mangroves in that 
locality. \ 

Mr. Pilgrim was on leave during a part o£ the year, wMch some* 
what curtailed his activitich, ou the other hand he made arrangement 
for routiue tests to be carried out by Mr. Posupatu his Msaieiiiiif., 
and also has collected large samples of tan stuHs of a variety of 
species witli which to ton spcc^cn hides for the'^92i Empire 
Exhibition. 


!). Suh-Seetion of Wood Working. 

As soon as a Vood Worker vras appointed from Englnnil , 
arrangements were made for the erection of some of the wood work* 
ing maohinezy which had come to hand, but as the temporary sheds 
available were hardly sut&cicnt even to take a portion of the 
machinery an extension had to be made of a quite temporary nature 
in order to allow any w'ork at all to be carried out. It should be 
mentioned that the erection ot thc*<c machines as they now stand is 
only a tcmporniy measure, aiming at employing the available staff 
and especially directed towards training machinists before we move 
over into the new buildings. 

Inspitc of the very cramped space a^’ailablc, a great deal of 
useful work has been carried out during the year as no less than 
280 orders placed by tlic viirious Branch and Sectional Officers have 
been executed. At the some time a very good nucleus staff has been 
trained in handling the various machines. 

Of the more important work carried out the following may be 
mentioned : — 


Erection of a tcmporaiy seasoning Iciln, of temporary godoTPiis, 
shingling tlie existing workshops, partly as an experimental 
measure and partly to reduce the heat under the galvanized 
icon roofing. 

Of articlcb prepared and which entailed coubidcrdblc work the 
kollomng may be mentioned :— * * . ‘ 

12 filing cabinets for'variom. Branch and Sectional Officers. 

3,000 speeimens for'Timbor .Testing. 

450 oir-ti^it insect specimen boxes for the Forest Entomologist. 

4 book eases, two f(fr**Chc Forest Chemist and two for the 

r.'Xibraiy.' 


A^fiompleto, internal 'fitUi^ji for the Timber Testing shops 
ii5^0Ur ahnirahs^— 

I * 4* special cabinet forMtbo -Botanist. 

4} dozen plpttiiig^hdar^' for SilvioidtaiiBt. 


( 



61 


6 Bpooial callipers for Working Flans Officer, Biliar and 
Orissa. 

Tko above is sufficient to show tho variety and extent ox the 
‘\vork carried out- by tho Wood Working Sub-Section and it zaay 
farthcr»bc stated that after oai'oiul checking of cost of production 
tho costs work out to about 50 per cent, less than when the same- 
work is given out on contract. . ^ 

The AVood Museums and Minor Forest Products Collections were 
kept up to date and added to during the year, though it is not 
possible now to make very large additions imtil the now museums 
arc built as the accommodation available is insufficient. 

BengaL 

Mechanical Extraction and Conversion at Suhna, Kurseong 
Division . — ^Tho operations which have been started in the Sukna sal 
working Circle to determine the possibilities and value of mcehauieal 
extraction in small clear felled coupes in the flat foot-hill foijibts of 
North Bengal, were continued during tlic 1921-22 season. 

Tho area cleared was one of only 25 acres and extraction could 
not commence until Januai}’, owing to delay by the railway com- 
pany in extending the line into the new coupe. As mentioned in last 
year’s report, the D. II. Bailway has laid and extends and maintains 
this forest spur from tho Sukna station, free of charge to the Depart- 
ment, in consideration of the freight earned on the transport of sal 
logs to Sillguri, 7 miles distant, and box planking and fuclwood to 
tea gardens in tho hill sections of the railway. 

The improvised skidder was run from January 14th until the 
end of March and achieved tho results given below, w'hioh show, 
that even in such small coupes distinct advantages arise from tho 
use of mechanical means of extraction. Tho difficulties experienced 
were due to tho fact that the machine and tackle are old, arc not 
designed for and arc not strong enough for the heavy work (most 
of the logs arc 32' in length and many ivcigh more than a ton) ; the 
machine has only one cubic drum and tho cable has to be hauled 
out by a coolie gong to the logs. Shortage of water, iusufflcicncy 
and lack of bkilled labour in the dlslriol and irregular supply of 
log cars, owing to the railway strike^ seriously ihterfered W'ith tho 
work and prevented a fair lest being made. The results w’ci'c : — 

Bo. of logging days from Ja.nnaiy 14th to March 

20Ui • *. ' .. GO 

Volume of logs hauled in -and loaded 'on cars .. 1(^6.' 

Voluino of logs hauled iu hut not loaded* . ' 5914 < 

Average AToIuine of logs hauled iu im’d loaded per 223A 
diem. . 1 

rThe value of- the plant in use during tins half season Is .work was 
' Bs. .6,082 and the .doily labour bill' for tho engmo man, and 11 
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coolies uras Bs. 5-13-0, the total cost of extxaction being made up as 
foUdwB : — 

Bs. a. p. 


1. FelUng, diCBiiiK and lo^ making ^ 

2. Labour ooat of nanliiig in and loading 

8. Dopiomation and mamtcnanco (20 per cent, 
noi annum). 

4. Bauwny fioght to Silignii atation ... 

Tobd cost fiom Tico Stump to Silignri station 
6. Additional fieight from station to logdi^ftt .. 
0. Unloading by hand in Siligui log depot 

Total cost ddirored in SQigazi log dq>jyt ... 


U 1 0 pir c. ft. log. 
0 0 6 
0 0 8'8 

0 2 3 


0 4 4*3 
0 0 2 
0 0 0 


0 5 0*3 


The cost of felling, dressing and carting from Snkna to Silignri h7 
road is 6 annas per e. ft. of log, so that a saving of from 1.5 to 1 anna 
per 0 . ft. results from the employment of mechanioal methods. In 
addition there is the enhanced value of the large logs handled ; the 
value of a 32^ log in Silignri depot is Bs. 2-8-0 per c. ft., 'whereas for 
logs of a sise which can be man handled and carried on bdllook carts 
it averages only Bs. 1-10-0 per c. ft. Furthermore the difficulty in 
securing a regular and sufficient supply of carts to remove all -the 
sal fdled in these coupes, is overcome. 


Tree tops, branches and debris from the felled area trere prepared 
for fud'wood by hand | it ‘was loaded into large bogie cars by coolies 
and despatched to tea gardens in the hillu- The demand for fnel- 
'wood is considerable and this branch of the utilisation 'work resulted 
in a clear profit to the Department, besides the usual royalty, of 
Bs. 1-12-8 per 100 c. ft. of stacked wood. 

The small American portable saw •mill was not run before April 
1922 owing to a shortage of labour, but during 28 working days in 
that month 21,000 sq. ft. of half incdi planking and 150 o. ft. of sea- 
soning sticks were sawn from 274 logs of 2,050 o. ft. volume. Diffi- 
culties due to insufficient equipment, delay in obtaining spares, Tn «k 
of skilled labour and irregular supply of water and logs arose but the 
output in a 'working day of 7 hours averaged 1,000 sq. ft. and on 
occasions esoeeded 1,500 sq.ft. The daily labour cost of 1 fitter and 14 
coolies amounted to Bs. 8-11-0 and the labour cost of sa'wing the 
planking was Bs. 9-8-0 per 1,000 sq. ft., compared with Bs. 28 which 
had to be paid for hand sawing in this district. The trial showed 
what additional plant and alterations are necessary to the mill to 
rgduce the crew, decrease tho number of dedays and assure a daily 
output of from 1,500 to 2,000 sq. ft. * 'During next' season it is hoped, 
with, t^ additipnaL plant, to. 4 i^u the ‘mill continuously from October 
to May,;.witlr;hn avccago o*tfe'<if,^500— 2,000 sq. feet a day for 
^ q^ert the whole of tho softwoods 
it 'will, cj^old'the full royalty rates to be realised 
SHd swTl,^® u, clear profit^of-^m Bs. 1,600 to Bs. 3,600 for flie 
sea^nij^'Hi^^a'wing at S£[kJi‘k is expensive and there ore insufficient 
sawyerb^to iwnvpit the ‘sSft;^oods felled into plankmg. 
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\ritli a market value. The Itijth rate (Rs, 28 per 1,000 sq. £t.) for 
liandsaivinsr and the liigh -wastage -would not allo-w the full xoy<dty 
, rates being realised on -what timber could be converted and there 
tronld be no clear profit to the Forest Department. The demand for 
tea bos and orange bos plankuig in the district is considerable and a 
market can TOadily be found for the output from several mills similar 
to that at Sukna. 


Biliar and Orissa. 

The only rcsenrcli -work carried out in Ilnznribogli Divisiou during 
the year 1021-22 ivas the tapping of salai (Bostecllia serrata) for 
resin. As the work will not be finished until the rains, no statement 
ean as yet be made regarding its prospects. So far the flow of resin 
has been below espectntions (21 maiinds collected to date) but this is 
duo to the faot that the trees which yielded poorly were not eliminat- 
ed after the first few freshings. One thonsand selected trees were 
' tapped and freshed every 4 or S days. Tt was largely with the object 
af collecting further data of the yield that all the trees -were freshed 
whether their yield was good or bad. "Wlien working is eommenced 
on a commercial scale it will of course be nceessarj- to eliminate all 
ii-ees whieh yield poorly after the third or fourth freshing. 

Tapping of SicrettUa vren^ in Angnl Division. At present experi- 
ments are in progress in order to ascertain — 

I 1. Best method of tapping. 

2. EiTcot of tapping. 

, 8. Cost of extraction and outturn. 

4. Most favoiirnhlo season. 

The experiments were started in September 1921 with 7 trees. 

The following methods of tapping were tried : — 

1. Puncturing of hark in narrow slits. 

(a) Slits cut paralM to the axis of the tree. 

(h) Slits out pci'pimdicalar to the axis of the tree. 

2. Bcmoval of bark to ditferent depths -^'nrj’ing from ^tli of an 
inch to about 3 or to the cambium layer. 

3. French method of tapping pine for resin. 

It can he safely said from ohseiwni'Ob* during this p,oriod that the 
first and third methods can be dis^’ *)&. It shnnld '^/menlibned • 
that gum has been seen exuding iU'th form of -what in’ny be termed*^ 
" tears ’’ from slight craoks. THod^n the colour of ,'il.n gum tliUff 
extiding; is pure white, the quantity j<j insignificant 'and 'leneo-of no 
,uso commercially. JIbrisontnl or oWirfn/* slift give irion giua’'thaii 
yertieal slits. ^ ' 
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Dsaeription of MefhoA Ifo. S. 

f 

The only tool used Tras that o£ a carpenter’s chisd. ^ Severd. 
parallel oUiQne dits are cut 'trith the ohisd. A dit is ahout I'i " 
broad at the top and narrows down to ^ fraction of an inch at the 
bottom. The length of a dit depends upon the girth of the tree, that 
is, the bigger the girth, the longer the dits will be. ' 

It has been observed fhal this, method gives fhg largest quantity ^ 
of white gnm. ' ^ . i 

Gnm has been collected and sent to an interested firm and to the 
Forest Fconomist, Ddira Dnn. 

It has been graded as follows : — 

1. White or nearly so. 

' 2. Brown, and possibly into a third grade of dark gum. 

It is interesting to note that gnm which may be pure white at 
the time of collection turns pale yellow if left for a few days. Col- 
lections were made at Tarious times, that is, a few days after tapping 
when there has been no rain during the interval and also when there 
has been rain. Gnm in the latter case was discoloured brown on 
the tree, while it remained white or nearly so in the former dase. 
The Forest Economist to whom both these samples were forwarded 
was ‘inclined to think that ** the brown discolomatidn is probably 
due to tannin from the bark passing in solution into the gum and 
undergoing oxidation there.” The witer is of the same opinion. 
Samples have been forwarded to the Indian Institute of Science for 
examination. , 

It is interesting to note that' exudation starts immediatdy after 
the slit has been out into the tree. 

No definite opinion can be given yet as regards the effect of 
tapping on the tree, the cost, and onttom per tred. Experiments 
are in progress in order to ascertain these points. As soOn as these 
data are complete a report will be prepared. 

It may, h^ever, bo useful to indicate briefly the lines on which 
the esperiments are going on. Ninety (90) trdes have been tapped as 
e^lained under method No. 2^ girth of each tree tapped been noted. 
The trees have been divided into three lots. GoUeclaon from one 
lot win. be made every fifth day, from the other every righth dey 
and from the.^ird every tratih day. All the trees are serially num- 
bered. 6um.'gniecfdd fronr&ich tree is weighed and entered, against 
fhe'part^l^firee.'^ and entering in specially prepared' 

. tabulfiv fcVniL is done by thBd)ifflee.* Slits on ^1£ of the trees .of eo^ 
tilot v^JbeTfreshened afte^ dweelion while on the other half the slits 
.will '^e left .unfr^fishened^' ^is esqioriment will be carried* ont 
> thi^nghoi^'the year .hoped by then to collect sufficient data 

to aobievs' the pnipose'qjm^ ' 
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Burma, 

(1) General rnrhing of The remarks under this 

head deal \rith administration only in so far as economic rescarc^ and 
eseperiments are affected and not "willi the general administration of 
the Circle. 

During the year under report progress rras made with construc- 
tional work and proposals wore submitted for a new division^ imdei; 
the Utilization Cirdc to be Imown ns tlic Timber Kescareh Division. 
Sanction had however not been aceorded at the dose of the year. 
These proposals arose out of the visit and subsequent I'cport made by, 
Mr. Pearson, Porcst Economist, Dchra Dun, who visited Burma to 
advise on the snbjcet. Tlis full report has been submitted to tho 
Local Government in connection •with tho plans and estimates of 
buildings, etc. at the Forest Depdt, but siunmariscd his recommend- 
ations, (which have been accepted by tho Forest Department and 
recommended to Government) arc as follows : — 

(1) An extension of the existing saw-mill to make it capable of 

on output of about 10 tons a day. 

(2) Seasoning experiments in the Tieman dry kiln. 

(3) Extensive natural seasoning experiments in sheds. 

(4) General woodworking workshop. ^ 

Mr. Tocsdalc, tlic Timber Seasoning Expert, will be in charge of 
tho seasoning experiments and proposals for a suitable staff to assist 
him in his work have been submitted. Mr. \\^atson, one of tho newly 
appointed Forest Engineers srho has had considerable experience of 
sawmill practice, arrived on December the IGth 1921, and, since tho 
departure of Mr. Craddodc on leave on medical certificate, has been 
in charge of the sawmill work and will bo placed in charge of tho 
Timber Beseardi Dh*ision when sanctioned. For the woodworldng 
workshop Mr. A. Cogger was engaged Inst year and arrived in 
Burma on July tho 2nd, 1923. A nucleus of tho ultimate staff 
required for the Timber Bcscarch Division has thus already been got 
together and as hooii ns the banclion of the Local Qorcrnincnt has 
been obtained io the formation of the Division, and to tlio plans and 
estimates for the buildings and mnehiiicry required, steps will bo 
taken to recruit the ncccssaiy subordinate si off in each section and 
to push on with tho erection of the buildings and machinery. Much 
of the lot ter has already aiTivcd, though pome few items still remain 
to be purchased. This will give effect' Idr, Pearson’s recommenda- 
tions which, as remarked above, havo) been .uuaniin^iisly -aedepied 
by tho Forest Department. ' At thi?' stiifec it is 'iibtltsoiisidcrcd that • 
any further remarks concerning Ihp^ghnel’nl work of adi^uistrntion ’■ 
can usefully be made. • . * 

^ ,(2) 'Exptrimenial aciiviiies, (i) IFoof? rfc7««e7a//S<— Nothing 

* lias been done in tho year under repbrj.* , ' *. j 

^ (n) ThttVer Seasoning . — Ono sheet K's already been huilb and 

• others xcconunendcd by Mr. Pojtrctiiv will J>c put in hand as 

■ '^LlJTilD 

• 
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§oto 88 s&nolaou is rGCsivcd. 'A. good deal o£ tiinbef of vanons 
species had been collected for shipment to Barope but when 
Mr. AlgvHTiilar Htfward visited Burma in January last he 
recommended that as some of it had deteriorated considerably it 
would be advisable to convert these logs at once and this was donCf 
the conversions being carefully graded info those suifablc for 
diipment to Buropo and those only suitable for loeal sale. Both 
qualities were carefully siached in the seasoning shed and were 
kept under the continuous inspection of Mr. Teesdale who took 
^eoimens from time to time to test the moisture content. The 
esperiment is still in its infancy and it must bo homo in mind 
that the logs from which the conversions were made had already 
been seasoned in the open air for some considerable time. The 
results* so far have been quite satisfactory and the planks showed 
little tendency to split or crack. Whilst none were bad the most 
promising results wore obtained from IhiUi (,Mcianorrhoea usiiata) 
which gave evidence that it would dry very w^ under cover without 
splittiDg or cracking. Other limbers converted Were fhitJeado 
(Oedrela Xoona), ihitl-a (Pentaee lurmanicd), yetnane {Omelina 
arborea), Ttawnghmu {Parashorea stellala), padauk {Pterocarpus 
macrocarpus) and yindaik {Dalbprgia cuUrata). 

S. Timber Testing. — Nothing was done in this direction and on 

*Mr. Poarson^s advice the 100,000 lb. testing machine has, been 
transferred to Ddira Dun where it will be utilised primarily .for 
such tests of Burma timbers 'as may from time* to time be asked 
for by tlra province. The 30,000 lb. machine has been retained ^ 
for use by Mr. Teesdale in, connection with his seasoning experi- 
ments but it is not now intended that extensive testing experiments 
shall be conducted in Burma as it has been pointed out that this 
can be better done at Dehra Dun. 

4. Wood Preservation. — ^Thcre are no sidicmes at present imder- 

consideration for the preservation of wood by impregnation os 
a Govcrxnnent enterprise. It is possible that this may be under- 
taken later when the Timber Beseorch Division has devdoped 
further. Messrs. A. Y. Joseph' & -Co, have erected an oj)cn tank 
plant for the creosoting of sleep£rs bu^ it has not yet been in 
operation for very long and results are still awaited.* '' ^ 

5. Minor Forest Products. — ^There do not appear to be any records 
in this office of any activities during the year -under report in 
this Circle. The Didta Girde reports that samples of fibrb of ihinban 
~J^S%biseu8 iiliaceusl w^e*’ sent to . Calcutta for testing by a llrm 

^jntorcsted.in rope making but*w&re reported as useless. 

* 6. Paper Pulp. — lit last- year^ *ATinTinl Beport it was noted that 
concessions had been granted '5 firms for the manufacture ^ 
paper pulp : of these; Messrs.- Ueilgers, in the Pegu District have 
not commenced work, jartTy.' owing -to the generdl depression i^ 
jrade and partly mviiig to the; area ^ally -'allotted to -them not * 
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proving in all iespects satisfactory^ Messrs. Jamal Bros*, mill 
wMcli was never vety satisfactoiy was destroyed by lire and np to 
date work bas not been recommended : Messrs. Hockley and 
Manning were unable to commence work in Tavoy and applied for 
a further extension of their option wliich has been granted. 

As regards the two concessions in Arraccan neither of the con- 
eessionaires started work and it is understood that both have been 
given a time limit in which to commence work or give up the con< 
cession. The Conservator, Ddta Circle, states that in his opinion 
neither is likely to undertake operations. The position therefore 
with regard to paper pulp is that* no firm is at the present moment 
working in the province.' ^ 

j 7. Tans — ^It appears improbable that any commercial results will 
he obtained from the use of the various species of Cassia, experi- 
ments with which were inaugurated during the war. 

8. Woodr^vorking . — Nothing has been and nothing can be done 
until the wobdworldng shop is completed and is in operation. It 
is then intraded to experiment witli any timbers which may appear 
to possess the desired qualities in the manufacture of tool handles, 
turned articles, furniture, panelling, flooring bloclcs, etc. At the 
outset samples only will be produced in fair quantities and it is 
intended to dismbuto these to firms and individuals likely to be 
interested with a view to their being tested. 'When a suitable 
timber is found for any purpose, commercial samples will be manu- 
factured in fair quantity and if the experiment is so far successful 
that these arc approved by the trade, the timber will then be widely 
advertised and private enterprise invited for its exploitation. 

9. Misoellaneous . — The Forest Museum at Bongoon was open to 

the .public until about the middle of March, when notice was given 
that the building in which it was housed would have to bo dis- 
mantled owing to the operations of the Bangoon Development 
Trust. The Museum was in con4eguenco closed, the more fragile 
exhibits' being transferred to the ofSco of the Conservator .where 
Ihej^are on view and available for study by persons 'wishing to see 
any 'particular article. Being in the ofSco however, the ooUeotion 
is not at the moment available for inspection by the general public. 
The heavy timber specimens have been temporarily stored and 
up to the time of writing it has not been found possible to rent 
a suitable building for the reopening of 'the Museum. As it is 
intended to erect a small exhibition roqm in connection with the 
wood-working section of the Timber Be'sepreh Division it is probable, 
that wbon the building “ns erected the 'collection tlio Museum*' 

exhibits will bo placed on eidiibition there, pending the erection/, 
by the Development Trust of a Provineial Museum wHi^ is' to'" 
contain a forest section and which will 'ultimately hc^s'e the Forest 
Mn«eum collections. The tcmpoia^^ closing, of the^Muaehm is 
much to be regretted as it had attraqted.a large number of visiters 
’^nd appeared to be fulfilling a useful purpose,* ' 
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Central Provinces^ 

Timber Seasoning . — SnlBcicnt cxporienco has now been. gained 
to show that teak, hdldw (Adina eordi folia), ivmas iOugeinia 
dalbergioides), and bija (Pierocarptis Marsupium will not season 
hero an the log and consequently all departmental operations are 
now being so arranged that logs reach railhead as speedily as possi- 
ble after felling. Tliis saves considerable loss from splitting which 
is olhorwibo vciy serious in this locality whero rapid changes in 
air humidity, aro frequent. 

Timbf*r Testing . — Five teak logs were despatched to Dehra Dun 
in October 1921 for testing by the Forest Economist’s broncL 

Minor Forest Produeis. — ^7'] seers of gum Jearaya (i.e. tlus gum 
of Stcreulia vrens) were collected departmental^’ and despatched 
to Messrs. GiUanders Arbuthnot, Calcutta, for report as to 
whether the gum is suitable for the American palate. 

(a) The department has throughout the year Applied _ ebony 
(Diospyros Mclanoxylon) and karai (Saeeope latum iomcniotuin) to 
a billiard iiml for the construction of cues. ' 

(b) Specimens of timbers likely to be useful os dipping rods 

were sent to the Deputy Director of Industries, and to the Excise 
Commissioner, United Provinces. ' 

Eaqicriments in tapping bi'ja.* trees for gum were started at 
Turwar, North Mandla Division. iWhat is expected to prove a 
successful method of tapping which should not damage the trees 
has been experimented with. 


Punjab. 

Increased ofllcc work owing to attempts to increase inland and 
export trade, preparation for and erection of the second resin plant 
at Jallo, and extra work in connection with tho transfer of the faetoty 
to the co-partnership scheme, have prevented any serious c:q)(P'imentol 
work being dono at tho Jallo Eesin Factory. 

As mentioned last j’car the spruce red wqod has been under in- 
vestigation as rcgai'ds its qualities and has been proved at Dehra Dun 
to bo slightly stronger tlian the spruce white wood. In the Dashahr 
Timber Division spruce red wood deepers are now being out. They 
will be dried in the forest for one year and then floated to the depots ; 
but owing to tho fall in the value of spruce timber, it is doubtful if 
this will pay fliianeia^y'iii tho near future. 

' Tho result of* seasoning experiments carried out in the Eangra 
,F<mbst>Dwjsiou with oTii (Albiszia iiipulata) timber have been 
rcpor&d liy^c D'visiohal Forest Officer to the Forest Economist 
in detail. ' Seasoning iii the log and by girdling trees both seem 
unsatisf.‘ict6Ty ; apart frfim'",damage by insects scantlings sub- 
sequently ^awu show a'-grent^tendemy to w’ai*p and split. Green' 



69 


conversion folloxrod by 3 months scasoninp; under vraicr and 

21 months under cover resulted in the Icnst damage from insects, >but 

green com'crsion followed by 2 yeaT"«! seasoning piled horizontally 

and under cover seems to givo sufficiently satisfactoiy results all 

round. 

■ * 

I ^ 

United Provinocs, 

V 

^ Utimswiost. 

I . — General worl: of Adniinisiration. 

Willi few exceptions utilisation work in the United Provinces 
is centralised in the activities of the Utilisation Circle, oC which the 
main object is brief!]' to act as a Mies agency or connecting link 
bctu'ccn tlic territorial circles and the consumers of United Prorhices 
forest prodiiec. To further this object a new Timber S^upply 
Division was inaugurated at the commcuccmcni of the year, the 
success of which has been a marked feature of Iho year and tho 
Oi&istanec given by it to territorial divisions lias nndoubicdly had 
a matci'ial ciFect on the Forest Devenno of tbo Pro\'incc. Tbo 
factories initiated prior to the year under review have been main- 
tainod. 

JSt tho Wood Working Institute,' Bareilly, experimental work on 
tbo uses of new timbers niid their commercial possibilities has been 
continued, side by side with the educational work of training Indian 
labour in all branches of wood work and the use of ivood 'working 
madiineiy. 

In spite of general trade depression the Qoi'ornmcnt Turpentine 
and Romii Facfoiy, Cluttcrhuckganj, has coiilinncd to prove a (.ound 
commercial undertaking. Tlic successful mninlciinnec of the Bosin 
Iiidnstrj' is of great and inei casing iniportanec, not mcivly to India, 
but to the Bmpirc ns a whole, ns lias been emphasised by the Imperial 
Institute Trade Enquiry on Gums, Resins and Essential Oils. 

The Government Sawmill and Turnery, Cluttcrhuckganj, is now 
concentrating almost entirely on the mnmifauturc of bobbins, a marked 
improvement in the quality of goorls mnmifnetured has been nitained 
during the year and Bareilly Bobbin'; now compare vciy favourably 
with imported English Bobbins. .* 

i* ' * 

lI.—]Sxpenmcniitl ami Commrrchil AetirUJcs. • f ■ 

Timber Seasoning.— Ailev alterations to the senso’hlng kiln in the 
Wood Working Institute, operations cbnunciiccd in ..Angust 3931. 
Experimental 'work on 32 species ■was carried out and oOinmcrcial 
.“i 8 species, in particular J)nfbtrgia Sissoo, Ceilrria Toona, 
^'i^fdtinalia tguicntosa, Rcsults'liavb been generally^ satisfactory. 
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For Bp nninl ])iiTposeB Biioli OB (XLbinot making, panelling, etc., lain*. 
BnaBnnPiT timber * possesses undoubted advantages over naturally 
seasoned timber. Commereial enquiries for kiln seasoned ploziks of 
DaUtergia Sissoo for furniture making liavc Already been received. 

JIfinor Forest Products, (a) Besin. — ^Tho manufactoro o£ 
Pftgin itnH Turpentino from tbo resin of the Pimis longifolia of 
Kiimann has been continued at the Government Turpentine and 
Hosin Factory, Glutterbuckganj, and in spite of general trade depres- 
sion results have been safisfaetot;}'. Nerr distillation plant has been 
introduced to effeet improvement in manufacture. The question of 
more rapid transport of resin from forest to factory, to reduce 
deterioration, is receiving consideration. A successful experiment 
, was made to test the possibility of floating crude resin in receptacles 
hollowed out from biUcts of Bomhax malaharmim and further cx- 
pcrimciits will be made. ^ 

(b) Khas Khas roots. — A trial consignment from Gorakhpur was 
sent to Messrs. Forest Products, litd., Cawnpore, for distillation of 
Vetivera oiL Owing to scarcity ot the grass and high cost of coUee- 
tion, however, there is no prospect of success attending its exploita- 
tion from this division. ' 

'(e) Earth Oolottrsj—(Ited, yeSlovr and white ochre) were extract- 
ed from tlio Dondq Mine in South Banda Jtanpo and sent to the Forest 
Bosearch Institate and other places for analysis and valuation, 

(d) Tufa Lime. — ^Deposits were located in South Banda Bango 
and it is estimated that these will yield several lakhs of mannds of a 
veiy high quality lime. They arc to bo worked on a long lease. 

(o) Lignite (coal)^ — A sample piece from Saharanpnr division 
was sent for analysis by Director General of Geological Survey "'of 
India and was said to bo very valuable for briquettes and coke. 
Further investigations are in progress. 

(/) Lae. — 'With a view to introducing the propagation of Lac^in 
Jhansi division, the Divisional Forest Officer was deputed to study 
methods employed in the Central Provinces and a start has been made 
by Government in Jhansi .Division since the close of the year. 

Wood Working, (a) Turnery. — 'Bobbins have been manu- 
factured on a commercial scale in the Government Tumcry, Olntter- 
bnckganj. The quality has been improved and mtukefs are increas- 
ing, the timber mainly uscd*is Adina eordi folia at present, and this will 
probably be supplement^ 1^ Holoptclea iniegrifolia which has also 
veiy^Suitable. For solid ’turnery Anogeissus laiifoliat Termu 
Italia tomentosa, and. Chorea rohusta have been found satisfaetory. 
Bxperimental 'turnery work with new timbers is being continued at 
the WoOd'Working Institate. * '' 

(6) Cooperage.— ^Experixtmnfs /have been carried out, in the 
i(7ood Wpr tog Jnstifiite-'m^lS ^ccira-gnd gf ttese avjrilaUe ^ 
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XTuited Provinces, SUorpa fobusla ami Quercus dilatata ■were mosl 
salisfactojy. 

These two speoics appear very suitable for beer cades and are at 
present being tested by a brewery firm. 

(e) Furniture making continues to be one of thc*main activities 
of the Wood Working Institute and lin.s proved very remunerative. 
Tn addition to the recognised furniture timbers, experimental work 
has been undertakrn with a view to placing Terminalia iomcnlosa on 
the market for high class panelling and furniture work. 

(d) Uiscellancom Wood Work. — ^Experimental work on picture 
frame mouldings has been earned out and a full range of such in 
various timbers wUl shortlj* be placed on the market ; it is understood 
that hitherto supplies liavc been mostly imported from America. 
Stocks of Adina cardifotia and Terminalia iomcnlota were specially 
seasoned and cut into blocks for flooring which will shortly be laid as 
test pieces. Wood wool has been supplied to the fruit trade also 
standard box shocks for fruit packing. Police batons in Terminalia 
lomeniosa were made and Mipplicd to the Police Department. Cotton 
reels in Jlolopldea inicyrifolia and Adina cordifolia were made and 
submitted as samples. Small handles and cheap bed legs have been 
turned on^ satisfactorily from small poles of Dalbcrgia, Sissoo. 

(e) Match manufaoiuring^ — A sample log of Odina Wodicr was 
sent from Dchra Dun Division to a firm in Cawuporc at their request 
and was found suitable for matches. 

Miscellaneous, (a) Glue icsls. — Eleven hundred and fifty glueing 
tests were carried o\tt in the Wood Working Institute in* collaborntiou 
with the Forcsit Hcscarch InstiUifc giving most valuable and definite 
results. Casein glues in particular proved verj' reliable. 

(&) Jtttilway Slcfpcrs. — jlluch volnablc work has been done by, 
the Timber Supply Division in improving the organisation for di.s- 
posal of railuTty sleepers to the various railways. As n result a con- 
siderably larger number of sleepers than, usual of Shorca robusla 
have been sawn and disposed of this year. EtTorts hnvo alao been 
made to introduce hi. Q. slccxicrs of Terminalia iomcnlosa, 

(o) PH Props. — A sainjfic load of poles of Shorca robusla has 
been sent to a Colliery Company for testing pit in'ops and tho 
report as to their suitability is awaited. ' ' 

f 

CHAPTER Vi . 

FoUESV EKTOMOIiOOr. 

Central Jnslilutc, 

ImncTS or i)Aii ; — liortrs. — (a) ISiinmcnitions were coulhiucd in 
tlio forests infested by Jloploecrambtfx spiniconius to obtain com- 
parison of the annual attack, aa atCectcd'by climatic conditions and 
control measures. In the 1921 bcason tho'uumbcr of trees attacked 



3s Climate'S at 6,000, 24 per ceiht. of the attach ^ Heaviest 

year) ; the rainfall was 117 inches, {tiC>, 34 inched above normal). 
The rise in flie total annual rainfall showed its esgpCoted effect by an 
increased mortality of the attacked trees, but the iietual number of 
deaths in the seven compartments used as sample jjlots in 1921, was 
30 per cent, of the number in 1917, a year with rfpprosimatdy the 
same rainfolL The reduction is considered to ho dtic to the control 
measures initiated in 1920-21. Under all conditioiiB of rainfall^tho 
distribution of attack is fairly uniform throughout the various 
girth-classes. A group of compartments was bufoed over by ^e 
divisional officer as a subsidiary control experiment ; the resulting . 
attack was higher in this area than in the neighboh^l^ood. 

(6) The Insectary experiments on the correlatidJi of rainfall rad 
periodic emergence of the beetle were repeated, confirmation 
obtained of previous results. The survival and successful emer- 
gence of the borer in sleepers, beams, rafters, ^bs, eke., was 
demonstrated. 

(c) In the Laboratory the life, fecundity, and pviposition of thp 

\>cc!Ae and fbe lucribal&on, and oa^ djw^opmeaft 'ffi■'‘^w^''i*tr^ll*^m^■ 
stadied under variable conditions of humidity, conditions 

%vere found to bo unfavourable in all eases and fatal below 60 per 
cent, relative humidity ; extreme wet conditions less unfavour- 
able but optimum conditions are those of high hnioi^ty, the limits 
of which are not yet determined. 

(d) Farther data have been collected on the histories of 
other bores in particular of XylotretAus smei ai^d. Bphaeroirype$ 
siwalikensis. In connection with the biology of the latter species a 
revision has been undertaken of the whole genus f preliminary con- 
clusions were pnbli^cd in Indian Forester, Volume XLYH, 
pages 514-51S, Bark beetles of the Genus Sphacrotrypes.’* 


Ikeucts or Tcak : — (a) The Seehole Borcr.-^^hc preliminary 
note on the ecology and economic status of the becholc borer 
Ihiomitus ccramicus appeared during the ycaV (Indian Forest 
Becords, '.Yolumo VIII, Part HI). 

On October 17th, 1921, Mr. d. M. D. Maekensie, II^.S., was 
appointed to the post of Diviiional Forest Entomologist to investi- 
gate the problem of the bcebolo borer, a programme of 
operations was. drawn np and during October to December a tom* 
was^i^adc with the Forest Zoologist in the Noi*thom Shan States, 
North Toungoo, Inseui'and'^yFcst Salween divisipo^i Burma. This 
,^905 reverted from thoBescarch Institute strength to the proving!,, 
cadre on 29th Janvary 1022, but continued on special enquiry, vido 
report of tbc Divisional Forest Edlomologist in the Durma section of 
this Chapter. . " " . , 

(i) Other Pests. — A' compilation of tho available information.pn 
tcak pests has been started, but' completion of the work is postpo ned 


until Divisional Forest Entomologists are available. 

“ t , - T- - I 
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MjbcelIiAneotjs Pests': — ThcBhot-lioWborwi of the evergreenit 
A tour 'was made in May and June 1921 in Sibsngar and Lakhimpnr 
di'Tisions, A^am, to study forest insects conditions in mixed evergreen 
forests. The domnant feature of the horcr fauna of felled timber is 
, tlie numerical si^enorily of -the shotholc borers {Platypodidae and 
XyleJforinae), T™eh are rich in species of Malayan facies, the 
majority coUcctcd'-bcing new to India or undcscribcd. The species 
arc markedly polyphagons, some apparently confined to natural 
orders, but luost indiscriminate feeders. In the evergreens, trees likd 
Vatiea lanceacfolia and Dipieroearpus pilosus, are attacficed in addi- 
tion “to the local series by almost all the species of shothole borers 
opeurring in Shorea roiusia in Bengal and North-West Assam. Pass- 
ing into the drier diptcrocarp forests with fewer tree species in ad- 
mixture, e.g., sal or indaing, the idiothole borer fauna grows sparse 
and species like Diapus furtivus and Platypus solidus ('irhich in the 
moist evergreens arc less abundant) become the dominant members 
of the asBoeiation. 'For these reasons in an investigation directed 
to the control of shotholc borers of valuable timbers in evergreen 
forest, 0.00 must ‘consider also the unmarketable or weed species o£ 
trees, often the preferred hosts. 

The horera of iimher under seasoning. — Work was continued on 
the liability of timber under different methods of^seasoning to attack 
by borers, and on the species of insects responsible for the various 
forms of damage. In collaboration with the Timber Seasoning 
Officer a summary of results has been prepared for the press. As 
far as the reduction of borer-damage is concerned empirical methods 
of investigation may for certain conditions give practical results, 
but for many species of timbers the prevention of insect-attack 
cannot be assured without specific determination of the optimum 
period for foiling oi girdling. In refractory cases, where seasoning 
in the imbarkcd log is essential, there are indications that by 
encouraging the attack of minor sap-wood borers immunity from 
damage by large heartwood borers can be secured. 

The iorers of living Irees^ — ^The general survey made on dead 
trees of the variety and extent of borer injury has yielded the 
unexpected information that the living tree is commonly subject to 
attack by insects of the bccholc borer type, which damage the 
timber ■^tithout seri(*us\y affecting the' ■vitality of the tree. Bcoogni- 
tiotr of this typo of damage permits a correct appreciation of thO/ 
value of empirical methods of seasoning. ^ < ‘ * 

Inseei pesis of Afforestation. — A tour was made in September.'' 
1921 in thfe AHorcstation Division,' II. P. to determine the pests 
young Acaeia arahtqaf DaWergia Sissoo, etc. Plantations of fliis typo 
do not api>c'ar to be subject to serious damage except under c^demie 
conditions, and this can be controlled by general pruiciples. 

’'27ia Paivsilrs of Seale-inseels and wood-horers. — Dr. Waterston's 
paper describing new spepies of Clialcido'id^a pa'rnsitcv on pests of 
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fiat, fcon, gundrij etc., -wns i^<mcd after the dose of the 
ludioii Forest Bccord, Volume IX, Fart IT. 


year as 


^seetary.--Somo 1,200 specimens for the study of 
pests have been reecivod in the Inscctary during the year. Addi- 
tions to the Museum arc mainly examples of boror-damaee to 
various timbers. w 


2. SivisioNAii Fobest SktOMOIiOOIST. ' 

(Sec under Burma). 

3. StSTCMATIO litKTOMOLOOlST. 

Dr. M. Cameron, MD., ele. 

The Insect Collcotion . — ^Thc vork in this section has resulted in 
the identification and addition of 672 species of insects not previously 
isiprcscutcd in ilie collection. Portj’s-thrcc'of these species are new 
to science, and arc represented either by types or eotypes. The' 
apceialists aesisting in identification work arc Messrs. Andrewes, 
A^vr, Blair, Corporaal, Marshall, Flcutiaux, B’Orchymont, Bleine, 
■\Vinn Sampson, for Coleoptcra ; Morice, Wnterston, Bohwer, Fricse 
for IZymcPOpiera ; Mcyridc for Microlepidopiera ; Fraser for 
Odouaia ; Brunnetti, Senior 'White,' Ricardo for Dipterd whilst 
promiso of assistance is given by M. •Esbcn-Fctcrsen for Neuroptera 
and Prof. Silrcslri for IsopUra. To these specialists 2,739 sped- 
mens were despatched during the year, of which 1,178 nere named 
and returned. Dr. Cameron in addition to routine work in all 
groups has given special nttciition to Bhynehota, and to speeics of 
economic intportniicc connected with investigations or departmental 
enquiries. Mr. Beeson lias been working on the Scolytidae. 

Tlio .accfimulolion of identified material has necessitated expan- 
sion and rearrangement of iho collection on a large scale ; for 
this purpose over 400 store boxes and 13 twenty drawer cahiiieta 
were acqnii'cd. In all 7,460 species arc now accommodated, including 
556 novelties out of tho 672 recorded daring the year, but a very 
largo 'amoirnt of named duplicates, and an unestimated mass of 
unnamed material remains to be dealt with, when fimds are sanc- 
tioned for the purchase of store cabinets. The building up of the 
insect collection lias made unprecedented progress since tho establidi- 
mclit of this section, but future acceleration depends on the continued 
regular aapplj* of store cabinets. 

!■ J?«6hcc/torf.— The majority of the dcsoriptiraiB of new species 
,1iave been published b^^heir authors in the cntomologicai;Uterature 
'o£^^3ngland, Franco and United States, but arrangements are being 
made -for the issue of systematic work by foreign authors in the 
Recordii^,o£ the Rcscarcli Institute. ^ - 

Bcesonl C. F. C. ' ' The Bcehole Borer of Teak 

oeromfoMS, 'Wlk.) 

Records, ' • 



Bark booties of grams Spliaerott^p^f 
Indian Forester. 

Beoent ^Work in Forest Entomology* 
Froc. Fourth Entomological Meeting, 
1921, pages 182-183. 

Notes on the Imperial Entomological 
Conference, Londoil, Loe, eit^ 
pages 383-386. 

The Food Plants of Indian Forest Liseets, 
Part VI {8earabtt&idae) Indian 
Forester, June 1921, pages 247-252. 

Some notes on forest insect pests in 
Burma, (Indian Forester, Volume 
XliVn, pages 309-317). 

Btinna. 

Mr. J. M. D. Mackenzie, Bepu^ Gonsorvator.of Forests, has been 
on special duty in co 2 mcclion mth the investigation of ;tho heeholo 
borer in teak {Dtunnitus eeramicus, "Wlk.). Prom 'October 17th 
1921 to January 28th, 1922 ; ho iras attached as Divisional Forest 
Entomologist, Burma, to the -Forest Bcscarch Institute, Debra Dun, 
and from then to the end of the year, he reverted to the provincial 
cadre, and was placed on special duty, attached to the office of the 
Chief Conservator of Forests. On Marcdi 21st he went to Debra 
Dun to work up the technique of the investigation at the Forest 
Besearch Institute, where, there are specialists, collections, and 
literature available. 

f 

'* 2, In the course of 5 months field work 1798/bc(fiiolcs were found 
and mostly dated, in 292 trees'; the highest moidcnce found was 187, 
and 106.1 heeholcs per tree per 100 years in Pyonochaung Bes. 
N. Toungoo Division, the lowest tiU in the W. Salween Division 
(Eyundaung Bes.) the Prome plantation and 5 year old plantation 
in Pile Bes., Hatha. The average for aU trees analysed is 31 bee- 
holes per tree per 100 years. * 

3. The data so far collected are insufficient to do more than indi- 
cate lines of investigations which may yield good results, and much 
■more work will have to ho done before any definite conclusion can' 
be reached. The effects of fire-protection and ‘admixture with othe)^ 

^ species are matters to be specially looked' into in the coming year. 
''An unexpectedly low incidence in an Ihsein plantation with a lar^'^ 
admixture of other species, indicates that .this may afford 'soW 
check ; thrpe ni'cas in Pyonochaung Bes., N. Toungoo Division, half 
a mile away from each other, of which two had been until 'recently 
fire protected and the other not, gave much th'e lowest incidence 
for the unprotected area, though all'fh^co areas shewed approxi- 
mately parallel rises and faUs. 


Beeson, G. F. C. 

I 

Beeson, C. F. Ci ' 
i 

Beeson, G. F. G..,. 

» 

Beeson, G. F. G. 
Mackenzie, J. M. D. . 



4. Tlio largcsl trco^ iii any area wero often noticed to be comparo^ 
tivdy lightly attacked. In some cases they were fire scarred, -and 
their size was fictitious, due to a swollen base ; but the question 
whether iho actual rigour of such trees enables them to stop an 
attatdr requires looking into. 

5. An area of natural forest in File Res. Eatha, in which trees 
up to 122 years old'v'cre analysed shewed two distinct rises — one 
in 1860-70 and one (much the greater) in 1890-1900, while the general 
trend of the curve shews that the degree of infestation in the area 
has been stcaoily incredving fixim 1840. Generally speaking, Oldtyi 
Res., in Bhamo, where younger trees had been formerly analysed, 
bore this out, but more analyses of natural forest trees are 
required. 

•/ * 

G. Woodpeckers have been fonnd to bo a considerable factor in 
control in young plantations .up to IS oi\20 years old, after which 
their influence declines as the size of the tree becomes such that 
except near the top the birds cannot reach tlie bore hole or cannot 
locate it. This applies to larvae which arc nearly full grown : 
the effect on the j'ouiigcr stages, from the egg up to October 
or November) remains to be looked into. The double hole — one into 
the sapwood chambet* and one 4 " to 6" higher up, into the boring 
is typical of a woodpecker’s attack on Duomitus after October. 

7. An ichnoumonid parasite, a compoplcgid near Angitia, was 
found to have parasitised a sutncicntly large proportion of Duomffus 
larvae in Katha to be well worth f nri^cr investigation, and this will 
be taken in hand. Inscctarics arc to be made, probably in Eatha 
and Tharrawaddy Divisions. 

8. A live larva fonnd in February in a tree felled in August, 
in Pyinmaiia I^ivisiou, died on April 1st indicating that from August 
fellings, larvae arc probably unable to emerge as moths ; there 
were indications that November fellings might not bring about 
this result, as.lai^nc were found almost fully fed in this month. 

9. Becholes were found ''to bo niuncrous in Cassia'' Fistula 
^ngu) Tint were made by another spqcies of Duomilusj probably 
Icvconotits. They were also foimd in Callicarpa macrophyUa 
{daung satpya), from whicli no lar\'ac were' obtained. This tree 
is varbcnaccons, and very closely allied to teak ; if it proves to be 
an •alternative host; ils*iemoval fi'om plantations is indicated, while 
the possibility of using" small plantations of. the species as trap areas 

'/requires mvestigation. ' 

•’ 10. In the course of analjrais, damage by other insects was noted 
for information and use on future investigations. At least onespooms 
of Lamiid {NnpserJia ? variabilis, Gabon) was found to make galls 
in a creeper, Thwibergia grandifiora and-to pupate in sm^ borings 
in teak, yomane and'pioc (Omelina ariorca and Spondhs Miangv- 
fetu) : probably at least 2 species have bimilar habits. 



11. naplohamviits ccrviniis (Lamiidae) was fouud eansiug swell- 

ings in young plantations in Tharrawaddy, Kaiha and Mn Divisions 
a Bagra {Chrysomelidae) was* token from an occluded boring in 
Tbarrawaddy aud'^a^ Caloelyius from a tdiort pupating gaUoxy 
both in teals. Ai'bclids ( ? Arhela tetraonU) were found in tcal^ 
pyivgado, ymdaik {Dalbcrgia culiraia) and ankchinsa (Diospyros 
chretioides)i'^'i' i 

12. Platypus soldius, Xyleborus interjectus, Xyleborus submargi-" 
mtus and Xylaboriis vclaius (sbot-bole borers) were taken from dead 
portions of live teak. 

13. Several teak in natural forest in the Minbu Division died 
last year, and the only cause to w’hicb tbeir death seems to be due 
was defoliation in Oclober — November, and the strain caused by 
putting out a seeoud orap of leaves, combined with the shortness 
of the period during which that crop of foliage can function. 

14. The toon shoot borer was found wherever Cedrela Toona 

(thitkada) had been pul into plantations, notably Katha and W. 
Salween Divisions. ' 


, Central Provinces. 

ISxperimontnl work in connection with lac infection was again 
carried on. The datdS of swarming of larvae have been fairly 
definitely settled for the Baipor division. 

SchtMcm .. {S'wt o£ Jaraw 

JBUiw frondosa {palas) etc. .. Fii-st-lmlf of July. 

Zizyplius Jujuba (her) ... First half of November. 

Whenever lac work is jindei'takcii it is most important that these 
dates should be acouratcly known. In July 1921 about IStli&iisuiu 
trees which had been pruned in August 1920 were inoculated with 
locally bought lac. The results were not very good. The reason 
why the results m'cfc not good have since become obvious. The hot 
weather of 1921 was very bcvcrc ; the brood was pool*, numbers of 
the ihothcr insects having died, the brood -was cut loo early bccauso 
the date of swarming was not accurately known. The crop. from 
'‘these trees was onlyn little more in W'cight tliaii the brood used to 
* infect them'. In January 1922 roughly 2,000 /fusum trees, pollard- 
ed in February 192], ■nvre inocnlatcd with lac. The mistakes ^ado\ 
in Junc-Jnly were again Tepcated but as the work was heavier it 
was more extended in time. It was found that inoeulatio'n eari*icd 
out in Dcceiubcr was a complete failure, in early Jauuaiy'gavo poor 
results but ticcs infected late in January give every bign of bearing 
an czecllrat crop in June— July Such trees are covered with 



IS 
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j qngg masses lac and now appear veiy promising. The oondus* 
ions drawn, are : — 

(1) The dates of swarming must be fairly accurately known. 

(2) Brood cut within a fortnight of sudi dates is likdy to give 

good results. Inooulalion can go on for about a wedc 
after the larvae have begun to swarm and may still give 
good results. 

(3) The best results are obtained ivith brood cut just as the 

lar\'ae are about to swarm. In small scale work it is 
therefore best to wait until the brood is actually swarm- 
ing. In large scale work operations should commence a 
fortnight earlier. 

Si Experiments of a similar paiure were carried out on ler, 
(JZiTsyphus Jiijuba), palasj (Butea frondosa) and gJiont {Zizyphus 
aej/lopyra) and gave similar results. The success obtained with her 
was at first very promising and trees inoculated in November " took ” 
very wdl. The larvae spread all over the young shoots and developed 
normally. It has been discovered however that heavy mortality 
occurred in March. The reason appears to be that natural ier in 
this distriot occurs in dry places. In such localities the commence- 
ment of physiological action in the tree after the pold weather period 
is delayed until May-June. The females, fertilised in Febmaiy — 
Mardi and demanding largo supplies of food material, do not get it 
at that time and therefore die. It would seem advisable to reserve 
her for the cold weather crop and maintain tlTe brood during the holt 
weather on poZas. 

4. EsperimentB on pollarding or pruning were continued. The 
results are so far as follows. 

Kusum must be pruned one to tuo. years before inotsulation with 
lac, the period d^ending on the locality. In some places strain 
hedthy shoots are produced in- one yeor, in others, particularly in 
dry places, l-J to 2 years is necessary. Kwsum trees grovring in 
dense jungle require clearing and pollarding. It*is not yet con- . 
sidered definitely proved whether bushy crowned trees growing in 
the open give better results by pollarding or not. 

Ber . — It is considered to be definitely proved that bar produces 
fine strong ^oots fit to bo inoculated with lac within sis months of 
pollarding. . ” ,, * ‘ 

i^^,Gkonf . — No definite resets yet. 

— ' 1 ^ 0 'definite rt^ills yet-'but it seems probable that good 
^raults^will be obtained by pQllarding one year before dnoeulation. * 
•■i^-^rheimortnlily of bison, deer, ^onkTST!, squirrels and birds 'in the 
3.921, hot weather in Boulh Cliauda Pivision was ver}' high It will 
bo intm^s^g to see ,ifj.fiie abno^al casualties amongst birds have 
pny'xesultant striking* after cffec^'.on the forest iuseet pests. 

Beyond thoiamual a]p]^^rigace o| the teak defoliator there if 
pothipg farther 'to report,, 



CBAPTEB VI, 


Fokcst OnEtnsTRT. 

Central InsiUato. 

The following is a list of the subjects sanctioned for investiga- 
tion in tlio Chemical Brandi of the Forest ItescnTcli Institnlo during 
the period under report : — ‘ 

1. (hm, Besins, Oleo-resins and Esseniidl Oils . — 

(1) dencral study of essential oils. 

(2) General study of gums, resins, oleo-resins, gum oleo- 
resins and wood oil and natural varnishes. 

i 

2. Miscellaneous Enquiries . — 

» 

(1) General enquiry into oil seeds and their uses. 

(2) Investigation into Indian turpentines. 

3. Oenpral invesUgaiion into Ihc nature and value of dyes obtain- 

able from woods, barJes, fruits, jloiocrs and leaves. 

A. Essential Oils. — ^During the past year a largo number of 
essential oils have been examined and the results are briefly sum- 
marised below. i 

(1) ‘Pinus longifolia . — ^Tho constitution of sesquiterpene 
longifolene is being actively investigated and interesting results have 
been obtained. Owing to the dillicitlty necessarily entailed in an 
investigation of this sort it will probably bo some time before any 
conclusions can be drawn from tiie experimental data. 

''Experiments on the s^mthesis of d-carene hove been continued. 

V It may be of interest to mention that the presence of d-eareno 
can be nSed qs a means of determining whether a turpentine is of 
Indian origin, i.c., obtained from the olco-re&iu of P. longifolia. 
Advantage was taken of tins in an analysis of a sample of turpentine 
sent from Barcillv which had been staled to emanate from America. 
It was conclusively piw’cd to be an Indian turpentine. 

(2) Pinus esHceUa. — ^A sample of- 'tile ■turpentine from the olco-- 

resin of P. cxeelsa has been thoroughly mcaminodl 'This turpentin'd^ 
c{)ntains d-c/'-pinenc, d-terpineo], 'g bicylic '.sesquiterpene cand^ 
«-undccane.i,vTlic presence of the last named paraffin hydrocarbon js 
very interesting. A paper embodying .the ,yesalts of this iiivcjlf* 
gation is in tl:e press. •••.#* ' ^ . 

iS) Zantlioxylmi alafum.— The. seeds of 'yield an oil. 
consisting mainly of phcllnndreno. ’ It is of. lie commercial value. 
The ^Forest Bescarelt Bistitute js'gralcftjl ib G. Johii^oii 

p£ Abbottabad for supplyini^ flio Bce^a|' 





(4) ZanntorfjUm 2?u(7r»n/7fl.— The sf'ccl'j yWd nn oil coTwistinfj 
nlmost solclj* of 7-««iliinpnp, a lorponp not prcvioiiOy fniincl in xiatnrc. 
A sample of the oil is Iipitiir ml nod in Englniid. 

(3) litumca jVoicolniii.-— A quantity 'of the jjrass of Blumea 
ifaleolmii irns di<ttilled at Bc1«;aum in Xovomhor. Tlio oil was found 
to be of considornblc jntcrost and oonsi<.(od essentially of d-earvoiana- 
cetone and l-icirahydroearvonc. 

(G) ’Andropogon Jtraraneu^n . — ^Two samples of this oil Imvc been 
examined, one from a grass gronni in the llarara District and one 
from a grass grown in Sind. Although liotanicnITy the grasses arc 
identical the two oils are vorj- ditforent in proporties. Tlic llaonra 
grass yields an oil coiilainiiig over TO per cent, of a ketone 
d-piperitone (n ketone nUn present in the oil from JJucalyptus dives). 
The constitution of this ketone was definitely established. The oil 
liom the Sind grass n1'>o rontniiis this ketone hut only to the extent 
of 44 per cent. It appears to resemhle elosply the oil from 
O. setinnarfffish, Clitor. from the Soudan. 

(7) Camphor . — ^Tiic oxperiinental work in camphor has been com* 
7>lcted and a paper cnilmdj'ing the rcsulfa of the investigation has 
been prepared for publication. 

(8) AVks Pindrow, Spneli.i — A sample of the oil from the leaves 
of AZiiVs Pindrovt Spach was received from Colonel C. It. Johnson 
of Ahbottabnd. The oil < oiisists mainly of d*.* And Pinene. A 
paper gi\’ing the rcsxtlts of this investigation was issued after the 
close of tlic year. 

Fixed oi/a.~Thc oils and fats from seeds of the "following havo 
been examined : — CMororitlon Bieirienia, Calophylium VTightianum, 
Shorca rohmta, Mimusops JJlengi, Oareinia Camhopia. A paper 
embodying the results of this investigation svas issued after the close 
of the year. 

Tegeitthlr Dyestuffs . — ^Tlic experiments on tlie jynthesis* of 
morindonc were not siiceessful but some iievr derivatives of antlira- 
quinonc weio piepared and the residts have lyecii published. 

The experiments on rottlerin hare been suspended owing to the 
pressure of other work. 

« 

Medical Plant Produeh . — ^Thc experiments on the analj’sis^ of 
vorious samples of Artenimg , "maritima from Kashmir have lieeii 
completed .nnd appear to indicate that it woidd be profitable to use 
'the Kashmir plant ns a source of santonin. The results of an analysis 
. made jii London by Profcsv)r Greenish have confirihed the Debra 
/^figures. 

Misecllancovs. — ^Tho usual number of routine Analyses for Forest 
ORiccrs’havc been madc^nd do not call for comment. 

At' the present tinm ibo maMiincry for the commercial valuation 
of any products prepared in , these laboratories m most deficient. 
Owing to the kindnclis of Professor W. H, Perkin, F,n.S., of Ow 
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Uniyemly of Oxford n number of cfssenlinl oils have been valued'but 
unless the procedure is officially recognised it obviously cannot prove 
salisfaetOT}'. The Tiiiporial Tn®litiiip has nol been made use of as 
it has ahvnj'S in the post proved useless. 

Mr. Gopal Bail visited Belgaum in November and distilled a 
quantity' of the oil ^from Btnmca Malcolmii. The Forest Chemist 
visited Madras in February and attended the meeting of tlie Science 
Congress. 

A complete record of the analj'tieal work done in the Laboratory 
has been maintained. 

The Branch has rcccivcd\hc greatest assistance both from other 
Bcscnrcli Officers in the lii.'1itulc and from the Forest Officers of the 
Department. The Forest Chemist srishes to tliank them ns without 
their cordial help progress would be very mucli hindered ; he wishes 
and specially to cx]n*ess liis llianks to Mr. Bobertson, Officer-in-Charge, 
Minor Fore.st Pioduets. without uhoso able assistance luitch nurk 
could not have been undertaken. 

The Laboratory equipment has been much improved during the 
year. . 


CHAPTER VII. 


FobUST PuBLICaTIONS. 


— 

Title. 

, Author. 

s 

Bate of issne. 


Fobxbt bfcobds. 




• Jmed, 



1- 

Bi^orl on Lao nnd Slicllnc . 

If. A. F. Lindwr nnd 
a M. Hallow. 

May 102L 

2 

Noto on llie Bcgcneintion of S.n1 
Fotosls. 

B. S. Tlolo . . 

July 1021 

,3 

Note on tfio Bccliolc Borer of Teak 

4 • 

C. F.'O.' Beeson 

> ^ 

Dceemher 1021 

4 

KbtCR on Artilieinl Bcgchointion 
in Bcng-al. ‘ 

^ ♦ 

Jit jPrest. 

iB. 0. Blioblwaip, 
*A. IC. GlnsfiOii, 
li. £. 8. Tcaguo and 
P. T. Itnsselli 

tT.irtHni;>- 1022. 

t . 

1 • 

6 

llio liBAonliAl on fiom Uio leaver 
of Ahtes Spach. 

J. L. Simoiiscn 
• • 

• 

(iMued in Jiino 
1022.; 

0 

1 

Koto on Ghnlcjdoidca . 

J. Wnteislont ,* 

I • 

(Issued ill 
August 1022.) 


ULFIIID 


* 
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— 

Title. 

Authoi. 1 

1 1 

Date of issue. * 

7 

Bcnilta of Antiseptic Trcatmeul 
of Slcopcis. 

11. S. Piarson . . | 

1 

(Tssned in Aug- 
ust 102?.) 

& 

Ifolcs on Oils nnd FnU from the 
Seeds of Indian Foieat Titcs. 

Gopil Hin and J. Tj. 
Siinon-in. 

(f-Biicd in Scpl- 
. ctnb'rl022.j 

0 

Noto on tlio Constituents of some 
Indian Essential Oils. 

J. Ti. Siin'>n>.t.n nnd 
Gopal Raiu 

1 fTpsued in Nov- 
cinlni 1022.) 


EonrsT Ben&FTise. 




luued, • 

1 


10 

Eote on Weights of Seeds . 

S. li. ITotrard . . 

Apiil 1921.' 

D 

Hotc on Haldu (jlttiua fordiflJia), 

0. E. C. Cox . 

September 1031. 

M 

Ebto on Odina Wodier • • 

DOn 0 i 

Do. 

IS 

ETote on Somal or Cotton Wood 
(Bomhax matalarieum). ^ 

Do. . . 

•* . 

jOoo ^ 

14 

Hate on Bate of Gronth of Bcngnl 
Sal. 

S. 11. IToirnid .* . 

t 

Do. 

* 

IS 

Note on the Uiseellancons Torcsts 
of the Knmaon Ehabar. 

E. A. Sms Ihics 

Do.}" 


. Jn JPrcM. 



16 

Volnmo Tables nnd Foiin Factots 
for 8 . 11 . 

0 

S. n. Ilonard . 

flssncd in Nay 
1022.) 

17 

Noto on Eindal (Thnniiia/ia 710 nt- 
eulata). 

IL S. Penison 

(In lin.il print.) 

18 

10 

20 

21 

Noto oa ^ingan IIIojko o(7oi«/a}. 

Nolo on Gurjun or ” Kon;t in " 

Noto on ClassiGcation of Thinn> 
ings. t 

Note on an Investigation of certain 
factors concerning the Eesin tonp* 
ing industry in Binaa longifa^ia. 

A. (lodger 

W. A. Eobortson 

n. G. Champion: * 

(Issued in Octo- 
ber 102J.) 
(Isincd in Nov- 

• cnflicr 1022.) 

* Do. . 

« . 

f 

« * 

. OxBSK PirnucAsiosB. 

- 



Xtaued, 

» 

' ol 

* • J 

a m 

122 

Code far the Collection and Tabul- 
ation of Statistical Data. ■ 1 

S n. Hoiraid . j 

VnTy 1921. 

•28 

4 ■ 

24 

1 

Coda for the ColIocHon nnd Tabul- 
ation of Sthtiatieal Dat& Anncn- 
dicos. * 

Pionosr Itopoit afii'tho FonsL 
Ctdlogo, Pohra Dun, &i IfiSP-gr. 

l^O* • • 

■ ‘ ‘ ‘ 1 

Do. 

Deccraber 1021. 

* 
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. — 

Tiflo. 

4 

Anthor, 

/ 

Date of isgao. 


In Prett. 



25 

Prtffircw^poitol f oicsl Itcsoiueh 
■Work in Into, 1B20-2L 

#r«#M * 

* 

(Ismed in June 
1922.) 

26' 

’flora of Iho Andamans . . i 

C. E. Parkinson . 

••Oita 

27 

Micdianical, Physical and Structural 
PinpctUcs oL Wood Giouu in 
Into, PioicatNoi 1. 

L. K. Seaman . , 

' , 

(Issued in Sopt- 
iiubcr 

28 

Koto on tlio methods of pionoiing 
Tolumo and inoni^y yield inblon ot 
'to.iknroodsand vonuno and foiin 
betor tahlcs for teak trees. 

A. Bottino 

(In final print.) 


Contributed to Periodicals. 

' ^ (1) Note on the Efascnlinl Oil from the leaves o£ Skimniia Laure 
ola, by J. It. Siinoiisen. (Jourii. Boc. Chcin. 1921 XL 12G.) 

(3) Sj'nthG&is of 1 ; 6-Dihydroxy-2.Molhyl Aulbvaquinone, bj 
J, L.'8im.on8cn and M. Gopal Bau.' (Trans. Cbem. Soc. 1921. 119 
1339.) 

(3) The Essential Oil from Aiidropogon Jmranctm, Jones, aui 
the Constitution o£ Piperitono, by J« L. Simousen (Trans. Chem. Soc 
1921. 119. 1644) 


'(4) Santonin, by J. L. Simonson. (Jouiu. Ind. Industries and 
Labour, 1921. I. Pt. 4.) , 

I 



Burma. 


In addition' to tlie Burma Forest Bulletins mentioned in Iasi 
years reports the following ha\x been publishod.- 

No. 4. Extracts from the Silricultural Section of Divisional 
Annual Beports, 1920-21. • 

j^o. 5. Note on a short tour in Northern BengaL 

' i ' 

4 t , 

■' ' Uniled' Provinces. 

• ' J » * ^ ^ 

The " Forest Pocket Book ” was published during thb year imd 
a reprint of Mr. BonsKin’s " All'oreslntion in,tho UuitOd 'Provinces 
is 'in the press,. A.cortam amount of misfiellaucdus literature has 
been supplied tg newspapers ^d periodicals. ‘ 






APPENDIX I 


Adiuinislration Kcport of fho Foi*cst Itcsc.'irch Institute and 
College for tlic year 1921-22 (1st ApiJl 1921 to 31st IMareli 1922). 

AilwvmUtttion . — ^The post of PreMdrul, Porest Kcscaich Institute 
and College was held hy Mr. W. P. Perree, C.T.E.. Chief Conacrs'utor 
of Forests throughout the year. 

* 

The names of the officers \iho ‘held charge of the various 
branches are given below : — 


Blanch of Fme^t 

Moktu am* DATl . 

1 

Xnmrof Ofiiccr 

Bcscaidi Institute. ^ 

From 

To 

in ehaigc of hranrh. 

SilTicullmo . 

lit .Vpill 1021 . 

17tli rebnuuy 
1{«2?. 

Mr. S. 11. IIoriji;^It.A« 
Dcpiitj* Coincfrator of 
rortsli, UntteA Prorin* 

tci. 


lOtli ruhrunry 
10i2. 

Olit Mnnh 1(>22 

Mr, IT. Trotter, M.G., 
Plenty Conutvator of 
roTcits, Buniin. 

Foicpt Botun^r 

« 

l<.t Aiiril 1021 . 

/ 

Slit ^nneh 1022 

Mr.ll.S. ITolc. C.I.E, 
r.c.n.»r.Ls,F.EJS, 
Comcrvalor of roreiti, 
India list. 

Foical Economy . 

1st Apiil 1021 . 

Slit Alaivk 1023 

Mr. B. S. PcaiFon, C.T.E , 
FX.F., OOiciatiiii; Con- 
icrrator of Fotciti, 
Bomlny. 

Foiest Zoology 

lit AprU 1021 . 

aiatSIarch 1022 

Mi; 0. F. 0. Pce«on, 
MJt-, I.F.S, F.BJ^ 

Pi^ty Conicn ator of 
rotc«ts, Fan jaK 

f 01 Git Choniiitiy 

lit April 1021 . 

31it iraich 1022 

Pr. J- Zb gimonson, 
P.Si‘..T.T.C., r.A.S.B 
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APPENDIX 11.‘ 

F^aaacial. 

\ 

The esponditore of the past two yeexa is compared bdow 



- 


BxrEvoxinsi: sraiso 
xirn XEAu. 

Differonco 
+ or—, 

0 

1020-21 1 
(9 months, 
JdIt 1020 
to Slareli 
1921}. 

1021-92 
(12 months, 
1st April 
1021 to 
SlstUarch 
1022). 




Bs. 

Bs. 

Bs. 

ATI Stores, Teds and Plant 


M* 

2G,g06 

1,11,417 

•l•84,611 

^ ATIl Bnilding, oto. 

• •• • 


%862 

0,841 

+ 8,989 

Alh Miseeflanfons 

• •c 

• •• 

. SI, 696 

09,000 

+87,643 

BTa ConsorratoiB 


... 

15,011 

67,000 

+41,419 

BU SuporloE Oflicon 

• 

««s 

•M 

90,244 

1,84,803 

+85,618 

Ble Sutordinato Forest and Dopot EaUblisli- 

S,3tr9 

' 8,304 

— 16 

BM Offico EstaMUhment 


se* 

84,081 

68,672 

+94,601 

Bis Deputation ond Spoelnl Allononecs 

... 

18,940 

22,600 

+ 0,264 

Bir Compensation for dearness 

of psovisions 

906 

— 4 

— 999 

BU 'fravelUng Allowances 


••a 

10J)8? 

81,096 

+12,003 

BUI Contingencies 



86/>S8 

44,661 

+19,698 

S 

Toux 

« 


i 9,71,999 

i 

6,80/168 

+3A7i472 


Tlio i*ioreaM iinder AVI is due to the purchase of mnchineiT 
lor the .Economic Branch consequent on its expansion. 

The increase nnder AVII is duo to (Jio oleotric installation in the 
Wood Workshops of the Economic Branch, additions and repairs to the 
godowns of the Economio Branch, ootastmntion of a motor ffhed at 
UladysYi^ and for making certain altemtions to the Botanioal 
Museum building. , i 

The increase under AIX is due to larger expenditure having 'been 
.incurred on ei^crimculs by the Eoresb Economist and to thej^chase' 
of mote Chemicals for th^ forest Chemist. .V.'" ' 

The incieasc under Bla is due to the promotion of hfessrs. Hole 
and Pearson to the class of Conservators. ^ 

The increase under BIA is due to the- appointment of Experts 
and Upper 'Grade Absistanls in the various bmnimos of the In^tute. • 
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The dGorcnse under is nominal and r^nires no explanation. 

The inoiease under "Sid is due to the fibres o£ 1920«srToprcBcnt- 
ing 0 montiiB against 12 months for 1021-22 and to the nppcnntment 
of extra estalilishment. 

The increase under Ble is due to the payment of duty alloAranco 
of Systematic Botanist and Upper Grade Assistants for 12 months 
instead of for a shorter pciiod in iho pterions year. 

The decrease under "Biif is duo to the abolition of compensation for 
dearness of provisions. 

The increase under BlI is due to oxtensire louring of Bescaroh 
Officers o\nng to the expansion of tito Institute. 

The increase under BUI is due to the purchase of back numbers 
of certain Gemuin Avorks of icfcrcnco for tho Chemical Branch. 

• •• r 

t 

yr . r. pebble, 

Vreiideutt 

* Forest Feseateh Tnstifnto and College, 
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. APFENDEZ in. 
Attunal Form No. 2A, 


PoBFST Depautmest, I^DlA, FoniaT RiaBiBOii iKsrinrpiJ Diviscons. 
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AFt*ENDIX m-eoKti. 

Annnal Form No. 2i-~eont^^ 

Fobxst DiFAiimin!, Insu, Fonmi Bisiiuicb Iirsimns Smsiora. 


SummaTy tf Bevenne of tie afferent SiviiioM during 1981-28. 


BdioiiBuMi 

fRudcnt. 

8ilTiliill.in(a. 

1 

F<«at 

Bohnbt. 

Fotat 

Zoologbt. 

lottrt 

CeraoDot 

Forot 

Chauit. 

Toiat, 

(0 

(0 

0) 

(4 

BI 

00 , 

1 

0) 

W 


Bo. a. r. 

Bi. a. 1 . 

Bi. a. X. 

Bi. a X. 

\ Bi. a. X, 

Bi. a, X. 

Bi. a. X, 

ecnaisiiDBE, 




j 


1 


Ji-OmtrtaeUni 








Wcrhte 







\ 

I,i-TiinBi XSd 








oniES VMDVOl 
snwrtD Rox 
yn vouMi sr 
flomndns 
A«vox^ 





1 

1 

* r 

« 

(i) lEmibtf . . 


Mi 

M* 

M. 

Ml 

- 

IM 

HI Finiraal ud 


.M 


i.i 


Mi 

M. 

obartMli 








(•} BmAoM , 

... 

..t 

Mi 

.M 

M. 

•r 

“* ' P 

(0 Bmdal'Miol 

! «•« 

1 «M 

1 

m 

M 

Mi 

B ^ 

Ml 

M Onsoidrtlia 


M. 

•M 


III 

.11 

M 

aumindiiga. 









.. 

.M 

in 

M 

- 

*li 

Ml 

n>^hinm an 






1 


onm nttBVGB 
ninfXD non 
yax voBBR n 
convxEu 01 
mOSASElS- 

1 


1 * 





TauLl.ll • 


• 



.. 

. 

' IM P 

m^Sim m 




W 



■ 

irizi xooo An 





• 



oosmoma 

yOUSIfloaVQB* 

t 






il 

TouLA,in . 

M 

• 

M 

M. 

.. 

M 

Ml P 

IT,— Bxtqrb 


•M 

1 

*M 


•M 

iMi 

B ^ V 

fM ' 

noK Foamnt 







/• 

XinOAS BT 








Oommsi- 



m 1 




* 

M Ball. , an 


••• 

• 1 

U. 

IM 

.. 

■ - i' 

loMlgB tin* 
Iwriuotlier 






,, 

'J . 4 

fomt pto- 
dnet. 




- 



r * .. 

ffl ItnanabOm 

U. 

“• » 

' n* 

•u ' 

M. 

.1 ^ 

1.1 

■haied and 




, 




vantaloitiH 

% 4, 

J 


1 



•l 

« 

p 

COULdTW, * 

*■ IH 

1 

\ •• 

1.. 

.M > ‘ 


•M 

T.— Bin« ltW* 

• • 1 





, 


X9 TOBIR An 


y • 

• 




* • 

BLWsm to 



• * 

«ri 

> 1 

* 


miB nwani 





* 



nrioBBmuAVA- 


y 





* 

oxB n Qotbis- 
xan^ 



1 

1 

1 

. 1 

1 











fUUlu T 
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APPENDIX 

Annual Form No. 2 i—fontd. ** 

^ Fobfut DBPiuTMtsr, Isota, FftBPsT llismricn Ixstitute Ditibiok*. 

f!ummty 0 / Srptniiitt»e n/'iit di^trent TiMtinn% during lOSl-'iS, 


nniicT 


0) 


l'» *1 1 

1 I 

/«i*'v»ir|* j 

roifii 

riq«i 

Tot At. 

1* htftUl 

ErvnmliU 

DienW. 

(1) j 

0 

(A) 1 

(f) 

(A) 


S«. A. r. I r.( A. r. R>. A. r, I S*. A. T, I n< 


!>*■ A. r. I Ra. A. r. 


(rJIWwe <r MfA { P 1 ^ 1 0 l^K «» IBMU 3 t :;«9 13 r. 8 n » 51 1 

Iml. I 


Ter»A.TI . wfi C » | ],*u 1 e| i; «4 5tt | W^Tsn 3| «:;U3 1 a| 7,«I3 0 6| 1, IMIS 11 1 

ll.-CoxBr'io.- 
noir.AyvSinfii I 

(•) Stti. And 

0 3 
ifl 1 7 


rjVM 10 lA 


(li) M«nu« r™* 
(<) Oaqine nrd 


(;] Cher M mill . 

aatAtA.Tflll . , 

ir-Ktu»tu»Aon 

(e) Ion CIniRil. .. >, j ^ 

(!) OthrrChAisM 8ffH5 7 jia li 11 1 llOdW 0 

TOTAti,lX . BTHIB 7 14 11 1 * IriM 15 3 

TotAt lliiii IE I 

TAyCT 1R5 llOAII I 

tlr-BATADUOH 


(A) IX-wn rien 
(i)Biii'ThrOX'ttr 



u,7n>u 0 

1,1IIL7C3 7 * 

* 

1 

wio t i 

UfiSM 1 

>!;»ru c 

a,p« 0 O' 

it: d 3 

!P5 0 0 

Ow » 11 

Oitvi : 1 

17,775 IS 10 


OfiCO e S 


Sjsauii 
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APPENDIX nr. 

Annnal Form No. 27. 

FoMST DSFABTHIiMTj IhDIAj PoitBST RkSGOIDH ISSTITUTO. 

OnManiingt and lAabiKOtt on aeeounl of ConiTodof* and Dfiinrsers fox lie I'oretl 

gm 192l'2S, 


1 

DlTbiOH. 

DsrAXTsan J>rnox. 

DstuiiiiaT caumr. 

UlLANOlDn. 

& 

4 
' 4 

N 

A 

S4 

I 

ItLCOmiMlB 
Ci'ihiuid 
TAliieaf 
nppbn and 
imrLlODC 
duriiig e» 

1 raar. 

Total. . 

.... 

Opolne 

lillUMf. 

Pqnionlo 
nodr danv; 
jnr. 

T(i*al. 

1 

Ta Ofinrl* 
mint (OttI* 
»^ndiD<4) 

1 

1 

II) 

Doinrt- 

nonl 

(T,nUII- 

tin). 

m 

W 

0) 

m 

(0 

l«i 

1 

W 

m 

(0) 

(10) 


B>. 1. T| 

■ n*. t. T, 

Bo. i. T. 

Bk..i. > 

B.. i. T. 

B*. X.*. 

1 

n.. 1 . f 

1 

B< A. r. 



< 

'•* i 1 

14^11 3 

lUOIl 3 

1 

080 30 

1 

13, 7M 8 3 

14,78011 0 

ni IS 8 

08, 

1 


1 

Tornt Botnlit 

*. f , 

m 

4;!7S S d 

Mn 0 0 


3A18 8 3 

M2B 0 8 

»» 3 2 

’ 


FottitZMiOfU 

* 

tt$ 

ll/Et u i 

lliUlU 3 

n4«i 

11,910 0 1 

; 11311 ID 3 
‘ 

0>3 U 0 



Fatni nemo- 

tu 

i 3 

2E,ni 8 3 

IffiHi 

21300 3 0 

W83 0 r 

‘311 11 S 

88* 


Bin. 






1 




romtchcBU 

•M 

MU 1 3 

4111 1 3 

01 S 8 

• 

M8II4 4 

■43(0 1 0 

38118 0 



*4* ^ 

foTiL -'Vi. 

«*> 

CMS) 0 4 

WV t 4 

Mi3 1 1 


BD 

t,<«in 1 




:M. N. GUPTA, 
dw’ilaiif decountt Oljieer, 

• * * 

'CAicpm; 

Tke 22nd Auguit 1922. 

Certified tliai llie totab of tlife form as printed in tlio PoiCil College ami I'W'.t ’Rcscareh 
'Institute llcporli! for 10214^, -when added togvlber ngive with those •eiiteutl in (liP.Voi'ms for 
thi Minliinod odices (t« ji\tppli«I by the Aeconntanl Ocueral, CWnil llevcnuP::, linger Article 
78 (ttj of the Forest Depaitnicnt Code. ' . 

*f * I • 

t * * ' * * 

• , W. P. PBRRfiE, 

■ President, 

• i'oreit ’Restareh InsiiMe and College. 
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APFEin>IX V. 


w 

lAtl of Vore t Publications isstird bineo the creation of the Forest Pesearch 

Institute, Dehra Dun. 


T.— BuiibCTiKS (Old Scrtes). 


PmcQB 

(esdnaivo of 
pnebins, 
cfe.)< 


Rb. a. 

Ij-Ji-lfotp on llio Bee-llolc Borpr of Teak in Burma, by 

E. P. Stebbing. (Out of print) .. •• 0 4 

2. — 'Koto on tho Qnctta Borer (JEolesthes sartiis), by the 

same author. (Out of print) .. •• 0 8 

3. — ^Note on the Chilgom (Pittus Clerardimta) Bark Boring 

Beetles of Khob, Baliipliistan, by the ^inc author. 

(Out of print) .. .. .. _ .. 08 

4. — Fietts c^a^tiea : its nafiiinl grouUi and arfifleial pro- 

pagation, srith a dcseiiption of tlie meliiod of tapping 
the tree and of the prcpaintiou of its rubber for the 
market, by E. M. Cfnrontry . . . . . . 0 12 

6.— Notes on a lHait to aorno Enropean Srhools of Forestry, 

by Stabbing. (Out of print) . . . . 2 0 

6. — Memorandum on Mcchanienl Tests of some IndiaiT 

Timbcni, by W. 11. Er'Tctt .. .. .. 0 2 

7. — Note on the Chilgora Forrsfs of Zliob and the Takht-i- y 

Suliman, by^ E. P. Stebbing. (Out of print) .. 0,12 

8. — Note on the’Tjife-Histor>' of Ilafiloecrambt/v spinicnmh 

(The Singbhnm Sal Borer), by tho same author . . 0 9 

9. — Note on the Iniluence of Forests on the Storage and 

Begnlation of tho 'Water-Supply, by S. Eardlgy- 
Wilmot . . . . . . . . 10 

10. — Note on the Buld Fig-Tree Borer of Baluchistan. 

(Batoeera qibiis), by E. P. Stebbing. (Out of print) 0 7 

11. — On Some Assam Sal (Shorea robusta) Insect Pests, 

by the same author . . . . 1 10 


p. 


0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 


n.— L uaplses. 

1. — The Sol Bark-Borer (Sphoerotrypes siwalikensis, 

Steb.), by E. P. Stebbing. (Out of print) 

2. — Tho Teak Defoliator (Hybloea puera, Cram.), by the 

some author. (Ottt of print) 

3. — ^The Teak LeafASkdetoniser (Pyransta maehoeralis, 

y ^ (Out of print) . - . . 

Larger Deodar Bark-Borer (Seolylua, major, 
Si.’ Steb), by the some auiJior. (Out of print) 

B. The Blue Pine “ Polygiaphus ” Bark-Borer • (Poly- 
, graphwa, major, Steb), by the same antbor. (Out 
. . of print) .. .. 

- ill PA3IPHLETS. 

li Note on Utilization of Klinir Forests in Eastern Bengal 
• and Assam, by Puran Singh. (Out of print) 


0 4 0 
0 2 0 
0 2 0 
0 4 0 

g 

0 3 0 ^ 

0 4 0 
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APPENDIX V— 

m.— P aMPHIjBTS— flowW. _ 

Frzob 

(ezdnnve of 
paddng, 
postage, eto.). 

Bs. A. 7. 

2. — The Attneh of the Bneh-Boi hia "Beetle in the Coniferous 

Forests in the Simla Cntebment Area, by E. F. 

Stebbing .. .. ■ :• 0 8 0 

3. — A Glossarv of Forest Techirienl Terms for nso in 

Indian Forestry, by A. M. F. Caccin. (Iteoised mid 
iasued its Bnllctin Ho. 4, Hew Setiea). (Out of 
print) .. . ; • • .* • 0 4 0 

4. — Note on Lne and Lae Cnltivntion, by D. N. Avasia. 

(Oat of pifnt) .. •• •• •• 0 2 0 

Si — ^Notes on Sal in Bengal by A. L. Melntire. (Out of 

print) .. .. _ .. 0 4 0 

0. — ^Kole on Forest Reservation in Burma in the Interests' 

of an Endangered Wafer-Snpply, by A. Rodger .. 10 0 

7. — -Hoto on Andaman Marble "Wood or Zebra TTood 

CDioopptot Kvisii, Hiem.)! by R. S. Troup .. 0 4 0 

8. — ^Roto on' the Gollcetion of Stati<-ticnl Data relating to 

the prineipal Indian Spceics, by A. M. F. Gnceia . . 0 10 0 

0. — ^Tables shoning Ibo Progress in Working-Plans in tlio 

Provinces outside the ^Indms and Bombay Pres- 
dencies up to fUsl Deecniber 1008, by the same 
author ' .. .. .. .. 0 10 0 

10. — ^Note on Bimnese Tjcra Wood {Tjigerslrormia tomen- 

tovi, Picsl.), by R. S. Troup .. ' 0 2 0 

11. — ^Note on Gnrallin "Wood (Carollia integerrima, DG.), ‘ 

by the same author .. .. .. 0 2 0 

12. — ^Roto ou Pclrruii or Trincomali Wood (Rarria 

Ammonilla, Roxb.), by the same author .. 0 4 0 

13i — Note on Burmese In Wood {Diptcroearpits tiibcr- 

eaJatui, Ro\b.), by the same author .. .. 10 0 

14.— Note on Burma Pndauk (Pinocaipus macroearpu^, 

Kuiz.), by the same author .. 10 0 

16.— Note on fho Preservation of Bamboos from tho attacks 
of tlio Bamboo Beetle or “Shot-Borer,” by E. P. 

®toW»ing .. .. .. .. 0 7 0 

10. — ^Noto on tho Best Season for Goppieo Fdlings of 
^ 3!oak (Tretona praiidis), by R. S. Hole .. .. 0 4 0 

\ 

IV.— BoriT.nnKS (New Series). ‘ 

1. — Note on Galorimetric Tdsts of some Indian Woods, by 

Pnran Singh .. .. .. .. 0 2 0 ' 

2. — 'Memorandum on Teak Plontntjoiis in Bmma, by 

F. A. Lecte . . -. .• •» 0 10 0 

■3. — 'Noto on tbo Relative Strenirth of Nntuinl and Planta- 
tion-Grown Teak in Bnima, by R. R. Pearson . . 0 4 0 

4. — ^Second Edition of tbo Glossal' of Tccluiieal Terms for 
nso in Indian Forestry, by A. M. F. Oaccia, revised 
by R. S. Troup. . .. ► .. 0 8 0 

6. — ^Tho Blue Pino Tomiens Bark-Borer (Tomioua 
, Ribbentroppi), by E. P Stebbing .v - ‘ 0 2 0 



APPENDIX 

rv.— BuuiEaxNB (New Sebies) — eontd. 


Frigb 

(eadnsiva o£ 


6 .- 

7. - 

8. 

9.- 

10 .- 

11 .- 

12 .- 

13. - 

14 . - 
16 .- 

10 .- 

ITf- 

18 .- 

19 . - 

20. - 
21 .- 
22 .- 

28 .- 

24 .- 

‘ 25 .- 

26 .- 

27 / 

28, 


—Hemoraiidiim on tbe Oil-Yalne of Sandalwood, by 
Pnran Singh . . . . 

—Note on ibe Cbemiatiy and Trade Forma of Lar, by the 
aame author .. .. ' 

— Note on some Qerminalion Tests with Sal Seed, 

(Shorea robuata), by B. S. Tioup 

—Note on Renn-Yalne of PodophyUum Bmodi and the 
best season for eolleeting it. hr Poran Sinsh 
—Note on the Bark-Boring Beetle attack in Conifer- 
ous Forests of the Simla Catchment Area, 1907—^1911, 
by R. 8. Bole 

—A Further Note on some Gasnarina Insect Peats of 
Madras, *by Y. Snhramania Iyer 
—Note on the Baefc-Fatinsr and Root-Boring Beetles of 
Babul (Aeaeia arabiea), by F- P. Stebinng 
—Note m Ligno Proteetor as a possible means of prevent- 
ing timber from splitting while seaaonmg, by 
B. S. Pearson ' .. 

—A Further Note on the Relative Streneth of Natural and 
Plantation-Oiowh Teak in Burma, hv the same author 
—Note on tlra Technical Properties of Timber with sperial ' 
lefereoee to Cfdrela Taona wood while seasoning, by 
tlie same author .. 

-Note on Gnmhar [Gmelina mboraa, Roxb.), by 
A. RodoCT 

—Note on Bija Sal or Yengai {Pterocarpn^ Marmpium, 
Rovb.), by the aame antlior . . 

-Note on Sain -or Soj {TerminaVn fomentosa, W. and A.'), 
by tlie same author 

-Note o^enteak or Nana Wood (Lagentroemia fanceo^ 
lata, WalL), by the aaxne author 
-Note on Sondon (Otigeinia dalbergMaes, Benth.), by 
the same author .. » ,, 

-Note on Bhauin.Bakli {Anogeisma lati folia, WoIlV, 
by the same anther 

-Note on the Causes and Ftfeets of the Dionght of 1907 

' Forests of the United Provinces, 
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